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PREFACE  TO  THE  SECOND  EDITION. 


The  rapid  sale  of  a large  edition  of  this  work  in  the 
short  period  of  one  year,  shows  the  appreciation  with 
which  it  has  been  received  by  the  medical  and  dental  press 
and  professions.  Its  success  has  induced  the  author  to 
revise  the  subject  matter  and  rewrite  several  of  the  articles. 
To  make  the  volume  more  worthy  of  the  favor  of  the  pro- 
fession, a number  of  new  and  original  exi)eriments  have 
been  made;  especially  with  hydrobromic  ether.  The 
boiling  points  and  relative  time  of  evaporation  of  the 
several  agents  employed  in  mixed  anaesthetics,  and  the  best 
proportion  in  which  ether,  alcohol,  and  chloroform  should 
be  united,  have  been  determined  ; also  a continuation  of  the 
experiments  on  the  action  of  anaesthetics  on  the  blood,  the 
use  of  the  spectroscope  in  relation  to  amesthetics,  more 
es])ecially  nitrous  oxide. 


In  this  second  edition  there  will  be  found  niany  more 
practical  suggestions  as  to  the  employment  of  anaesthetics 
that  are  safe,  and  the  rules  for  their  adoption  or  reasons  for 
the  rejection  ot  some  of  them  in  different  cases,  grouped, 
and  made  convenient,  so  that  the  student  can  memorize 
them,  and  be  lully  prepared  for  any  emergency.  As  has 
been  well  observed  in  a review  of  this  work  by  the  dis- 
tinguished editor  of  tlie  Dental  Co.snio.9,  “When  trouble 
comes  to  a patient  from  any  cause  during  the  anesthetic 
Htate,  it  is  not  a good  time  to  hunt  uj)  information.” 
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PREFACE  TO  THE  SECOND  EDITION. 


The  new  table  of  deaths  from  chloroform  which  has 
been  added,  and  in  the  preparation  of  which  much  time 
and  labor  has  been  expended,  will  be  found  of  special 
interest  and  vital  importance  in  regard  to  the  sex,  age, 
character  of  operation,  time  at  which  the  patient  died, 
quantity  of  chloroform  used,  and  form  of  apparatus  em- 
ployed, general  condition  of  patient,  jirominent  symptoms 
of  chloroform-poisoning,  causes  of  death  and  post-mortem 
appearances.  A new  ether  inhaler  has  been  described  and 
illustrated,  which  has  been,  and  is  now,  employed  in  the 
clinical  service  of  Jefferson  College  Hospital. 

A bibliography  published  in  the  first  edition  has  been 
omitted,  but  additional  old  or  ilew  works  which  were  not 
then  introduced,  or  cannot  be  found  mentioned  in  the  body 
of  this  work,  have  been  printed  for  reference. 

A historical  sketch  of  the  discovery  of  anaesthesia  at  the 
end  of  the  previous  edition  has  also  been  omitted,  as  more 
space  has  been  devoted  to  the  subject  in  our  introduction, 
but  full  references  to  all  the  authorities  on  the  subject  have 
been  given. 

There  has  been  introduced  a notice  of  the  metric  system 
in  accordance  with  the  recommendations  of  the  “American 
Medical  Association  ” at  its  last  meeting,  at  Atlanta,  in  May, 
1879 ; also  a table  of  the  Centigrade,  and  Fahrenheit  ther- 
mometric scales.  More  space  has  likewise  been  assigned  to 
the  physiological  and  therapeutic  action  of  anaesthetics  in 
disease.  In  most  of  the  instances  where  a remedy  has  been 
recommended,  the  authority  has  been  quoted,  or  we  have 
tested  its  therapeutic  value  in  an  extensive  private  practice, 
or  in  the  daily  clinics  of  two  large  public  institutions. 

It  was  found  impossible  to  acknowledge,  in  every  in- 
ataiice,  the  source  from  which  all  contained  facts  have  been 
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obtained,  but  in  the  majority  of  instances  we  have  endeav- 
ored to  give  credit  to  every  original  worker  in  the  field  of 
progress. 

The  author  desires  to  acknowledge  many  courtesies  at  the 
hands  of  several  eminent  members  of  the  profession,  but  he 
is  especially  indebted  to  his  son.  Dr.  Charles  8.  Turnbull 
and  to  Dr.  Charles E.  Sajous,  resident  physician  of  Howard 
Hospital. 

1502  WALNUT  STREET, 

June,  1879. 


PREFACE  TO  THE  FIRST  .EDITION. 


This  little  work  was  originally  written  by  the  Author  as 
a report  for  a medical  society,  and  was  subsequently  ex- 
tended to  its  present  form  to  suioplyawantthat  evidently  ex- 
ists at  the  loresent  day,  for  a convenient  hand-book  on  the  ad- 
ministration of  the  various  anaesthetics,  that  the  practitioner 
of  medicine  or  dentistry  can  consult  to  enable  him  to  de- 
cide which  one  he  can  best  employ.  Many  valuable  books 
have,  unquestionably,  been  written  on  the  subject  of  ames- 
thetics,  but  as  far  as  the  writer’s  observation  extends,  none 
of  a practical  character  have  appeared  within  the  last  few 
years.  Much  useful  matter  in  relation  to  sulphuric  ether, 
nitrous  oxide,  and  chloroform,  employed  as  amesthetics, 
has  accumulated  within  this  period,  but  this  valuable  in- 
formation is  contained  in  various  monograiDhs,  journals,  etc., 
where,  associated  with  what  is  extraneous,  it  is  unprofitable 
to  the  busy  practitioner. 

The  object  of  this  work  may  be  stated  to  be : — 

First.  To  give  in  as  concise  a manner  as  possible  a descrip- 
tion of  the  most  available  agents  that  may  be  successfully 
and  safely  employed  as  anaesthetics. 

Second.  To  present  the  chief  chemical  tests  of  the  i)urity 
of  each  substance  considered,  with  its  composition,  physical 
characters,  and  medical  properties. 

Third.  To  exhibit  the  best  methods  of  administering  the 
various  amesthetics,  to  give  careful  directions,  and  to  state 
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the  precautions  to  be  taken  to  avoid  risk  to  the  life  of  the 
patient. 

Fourth.  To  note  the  personal  experience  of  the  author, 
his  assistants  and  IViends,  with  the  various  forms  of  anaes- 
thetics and  inhalers  in  use,  with  a selection  of  the  most  ap- 
proved of  them,  not  withholding,  however,  the  objections 
and  experiments  of  other  reliable  investigators. 

Fifth.  To  compare  the  relative  mortality  from  all  the  an- 
aesthetics now  enii)loyed,  endeavoring  to  assist  the  reader  in 
forming  a fair  and  candid  opinion  on  this  most  important 
subject,  which  is  now,  and  has  for  so  long  a jeeriod,  occu- 
pied the  attention  of  the  public  as  well  as  of  the  medical 
profession. 

To  conclude  are  added  ])ractical  hints  on  I.ocal  Anaesthe- 
sia, the  use  of  the  various  anaesthetics  in  the  pi-actice  of 
medicine;  the  Medico-Legal  Nature  and  Importance  of  An- 
aesthetics, with  a brief  History  of  the  discovery  of  Artilicial 
Anaesthesia. 

1502  WAI.NITT  STREET, 

March,  1878. 
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IXTHODIXTIOX, 


A ESTHETICS  OF  THK 


IjfE  aJK-ient  Greeks,  it  is  stated,  possesseii  a jiiaiit  railed 
mandrake.  It  belonged  to  the  same  family  of  plaiite  a.«  the 
belladonna,  or  deadly  nightshade.  Froin  tlie  root  of  tliis 
plant  teas  extractetl,  by  means  of  wine,  a narcotic  wiii.-li 
was  employed  by  them  as  an  amestlietie.  Lneius  Apuleius 
rvlio  live.1  abo..t  160  A.  I).,  an,|  „f  whose  works  eleven’ 
editions  were  republished  in  tiie  fourteentli  and  lifteenlli 
centuries,  says  “that  if  a man  has  to  liave  a limb  mutilated 
sawn,  or  burnt  lie  may  take  half  an  ounce  of  maiidragora 
wine,  and  whilst  be  sleeps  the  member 'niay  be  cut  otf 
wi  bout  pain  or  sense.’-  To  prove  tliat  this  was  true,  l)r. 

I . « . liicbardson,  of  London,  after  a lapse  of  Hve  centuries 
obtained  a Hue  speeinion  of  iiiandragora  roof,  and  made 
niandragora  wine  and  teste.l  it,  and  found  it  was  a nar- 
cotic having  precisely  the  jiroperties  tliat  wore  aneientlv 
asciibed  to  It.  He  found  that  in  animals  it  would  )iroduce 
exen  tlie  sleep  ol  Juliet,  not  for  thirty  or  forty  liours  a term 

•nr  ‘'«-f|-ted  as  a poetical  license,  but  easily  for  lb.. 

It  I hours  ,1, lined  by  I)ios,.„ri,ies;  and,  on  awakening,  there 

1 d warol  s'"'"''!  l''‘'‘'>o»H'n»n 

Unit  M.as  observed  by  the  older  physicians.  Another  f-na 
was  noticed  by  the  ancients,  that  many  volaiile  substance 
acted  more  promptly  by  inhalation  than  by  the  stomach 
n.  this  orin  of  medication  was  employed  in  tl reeve  i o .e’ 

. Arabia.  Ity  „,eir  published  works,  the  knowl’cX 
these  tacts  was  extende.l  to  olher  parts  of  the  world 

'1  FJiuin,  111  ancient  times,  (l,e  word  wm-yo  meant  not 
only  Indian  hemp,  l,ut  amestlietie  medieine;  otJier  sul, 

stan.es  besides  henip  entered  in, o,h..sebenun,bi„g^ 
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such  as  the  datura,  a solauaeoous  plant,  probably  identical 
with  the  atropia  nuindragora  ; also  aconite,  hyoscyanius, 
etc.  Some  of  these  druj?s  form  constituents  of  the  formula 
said  to  he  emi)loyed  by  kidnai)pers  of  children,  and  robbers, 
and  are  therefore  naturally  forl)idden  in  China,  at  the  pres- 
ent, to  he  sold  or  enii)loyed. 

The  Indian  hem}),  under  the  name  6//«??,f/,was  extensively 
used  by  the  Mohammedans  and  others  in  Central  Asia. 
The  most  wonderful  i)roperties  are  ascribed  to  it.  “ Taken 
in  excess,  the  spirits  and  demons  may  be  seen  ; it  confers 
prophetic  powers ; it  is  sometimes  taken  by  persons  wishing 
to  indulge  in  spiritualism,  and  it  is  used  as  an  antidote  to 
forgetfulness.”  I Dudgeon.) 

Theodoric,  about  the  year  1298,  gives  elaborate  directions 
how  to  prepare  a ” spongia  sonmifera”  by  boiling  it  dry  in 
numerous  strong  narcotics,  and  afterwards  moistening  it 
for  inhalation  before  operations. 

Opium  was  also  employed  in  later  years  (prior  to  surgical 
operations),  and  was  found  one  of  the  best  of  narcotics  for 
the  relief  of  i)ain  and  for  producing  insensil)ility,  but  was 
not  free  from  danger. 

On  September  3d,  1828,  (M.  Girardin  read,  to  the  Academy 
of  Medicine  of  Paris,  a letter  adtlressed  to  His  Majesty 
Charles  X,  describing  surgical  amesthesia  by  means  of 
“ inhaled  gases.” 


Kicherand  suggested  drunkenness  in  reducing  disloca- 
tions; and  patients,  while  dead  drunk,  have  been  operated 
upon  painlessly.  Larry,  after  the  battle  of  Eylau,  found 
in  the  wounded,  who  rec^uired  amputations,  a remarkable 
insensibility,  owing  to  the  intense  cold,  this  being  the  first 
use  of  cold  as  an  amesthetic. 

A strong  ini])ulse  was  given  to  the  study  and  ap})lication 
of  the  “ diflerent  kinds  of  airs  and  gases”  by  the  discovery 
of  oxygen  by  Priestley  and  Scheele,  in  the  middle  of  the  last 
century,  and  numerous  experiments  were  made  by  jdiysi- 
cians  with  it.  Another  still  more  practical  result  was  ob- 
tained by  Sir  Hum])hrey  Davy,  and  })ublished  in  1800, 
” That  nitrous  oxide  appears  cai)able  of  destroying  2)hysical 
pain,  and  may  be  used  with  advantage  during  surgical  o]>- 
erations.”  This  vahial)le  and  i)ractical  suggestion  remained 
without  fruit  for  a long  time,  and  the  surgeons,  physicians, 
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iind  accoucheurs  still  employed  alcohol  in  some  form,  or 
opium  and  its  salts,  to  deaden  as  far  as  i)ossible  the  sensibil- 
ity to  pain  duriin^  their  various  operations.  It  was  not  until 
1844  that  an  el  lb  rt  was  made  in  the  United  States  by  Dr. 
Wells,  of  Hartford,  who  experimented  with  it  in  lifteen 
cases  with  varying-  success;  but  he  eni})loyed  too  small  a 
({uantity  of  the  gas.  In  April,  1848,  Dr.  Digelow,  of  Boston, 
demonstated  its  value  in  surgery  by  performing  an  excision 
of  the  breast,  using  sixty  gallons  of  the  gas.  But  the  crown- 
ing result  was  obtained  in  1846  by  Dr.  Morton,  in  the  Mass- 
achusetts General  Hospital,  when  it  was  demonstrated  suc- 
cessfully that  the  inhalation  of  “ether”  was  so  capable  of 
deadening  the  sensibility  of  the  nervous  system,  that  any 
oj)eration,  no  matter  how  painful,  could  be  i)erformed  and 
the  patient  not  suiter  from  its  effects.  It  was  also  liroven 
that  ether  was  safe  and  like  the  wine  that  Juliet  drinks,  the* 
action  of  which  the  Friar  Lawrence  so  well  describes  : — 


“Through  all  thy  veins  shall  run 
A cold  and  drowsy  humour,  which  shall  seize 
Each  vital  spirit;  for  no  pulse  shall  keep 
His  natural  progress,  but  surcease  to  beat: 

No  warmth,  no  breath,  shall  testifj"  tliou  liv’st; 
The  roses  in  thy  lijDs  and  cheeks  shall  fade 
To  paly  ashes;  thy  eyes’  windows  fall. 

Like  death  when  he  shuts  up  the  day  of  life; 

Each  part,  deprived  of  supple  government, 

8hall  stiff,  and  stark,  and  cold  appear  like  death: 
And  in  this  borrow’d  likeness  of  shrunk  death 
Thou  Shalt  remain  full  two  and  forty  hours. 

And  then  awake  as  from  a pleasant  sleep.’’ 


'Wiis  most  valuable  agent  required  but  to  be  inhaled  for  a 
few  minutes,  \vlien  the  patient,  being  in  a ])leasant  frame 
of  mind,  would  thus  remain  asleej) ; and  after  a more  or 
less  prolonged  operation,  “would  awidee  and  inquire  if  the 
diseased  limb  were  still  there,  and  could  be  told  that  the 
offending  member  was  gone,  without  his  knowledge.” 

No  one  can  form,  even  at  the  present  day,  a Just  estimate 
of  the  true  value  of  the  various  amesthetics,  or  express  in 
words  their  wonderful  and  extended  ai)plication  to  the 
relief  of  human  sufferiuv. 

To  the  general  surgeon  it  gives  the  op])ortunity  of  o])erat- 
iug  in  grave  cases  ot  disease  and  injury,  without  which,  the 
death  ot  the  jfatient  would  be  inevitable.  It  also  affords  l>v 
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the  immediate  relief  from  pain,  the  i)ower  to  maiiij)ulate 
the  broken  or  injured  parts  Avith  facility,  and  thus  obtain 
a correct  diajrnosis  in  the  most  obscure  diseases  and  painful 
accidents. 

To  the  obstetrician  and  gyniecologist  it  is  useful  in  assuag- 
ing the  terrific  i)ain  of  labor,  and  makes  the  dreaded  instru- 
ments a blessing  in  disguise.  In  the  diagnoses  and  treatment 
of  abdominal  diseases,  it  gives  precision  and  almost  marvel- 
lous results,  and  in  the  removal  of  large  masses  or  tumors 
great  freedom  from  the  dreadful  effects  (jf  shock  to  the 
nervous  system.  For  the  ophthalmic  surgeon  the  amesthe- 
tic  reduces  the  sensibility  of  the  eye  so  that  it  can  be  touched 
Avith  imi)unity,  and  sCA^ere  and  dangerous  operations  can  be 
l)erfornied  upon  this  delicate  and  seiisitiA^e  organ  Avithout 
pain  and  Avith  much  less  risk. 

. Again,  in  the  remoA'al  of  foreign  bodies  from  the  eye  or 
ear,  particularly  in  children,  by  the  use  of  the  amesthetic 
all’  spasm  is  relieved,  and  the  act  is  accomplished  Avithout 
injury.  The  jirofound  sleej)  gives  a most  faATirable  o])])or- 
tunity  to  the  aural  surgeon  to  perforate  the  membrana 
tympani,  cut  the  minute  tendon  of  the  tensor  tympani 
muscle,  or  perforate  the  mastoid  cells. 

There  are  some  thirty  substances  Avhich  are  of  so  A'olatile 
a character,  that  they  can  be  employed  in  ])roducing  aiues- 
thesia.  The  folloAving  is  a 
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LIST  OK  THE  PRI  NCI  P.V  ti 

AX.ESTirETIC  SLEEJ’  OR 

Nitrous  oxide  j^as.  | 

(Jart)onie  oxide  f^as.t 
Carl)oiiic  aeid  kus.* 
liisulpliide  of  c;\rl)on.* 
r.ight  eari)uretted  liydro}?en.* 
(Hydride  ot  inetliyl,  or  inarsli 
ttas.) 

Metliylic  aleoliol. 

.Atetliylic;  etlier  <j:as. 


(.‘liioride  of  metliyl  gas. 
Ricldoride  of  metliylene. 
Tercliloride  of  formyl,  or  chloro- 
form. 

Tetracldoride  of  carbon. 
Bromoform. 

IleaA^y  carburetted  liydrogim 
gas.* 

(Oletiant  gas  or  ethylene.) 


* Tliose  agents  having  the  stars  aflixed  are  not  safe  for  inhalalion, 
and  are  more  fitted  for  producing  local  ana'stliesia. 

t Carbonic  o.xide  has  been  used  as  a local  amestlietic  to  cancerous 
or  raw  surfaces;  ljut,  wlien  inhaled,  it  is  a powerful  narcotic  poison. 
< )wing  to  its  superif)!’  altinity,  it  displaces  the  oxygen  in  the  red  blood- 
corpuscles,  and  unfits  them  for  the  functions  of  respiration. 


INTIIODL'CTION. 


(Sulphuric  ether.) 
t.’liloride  of  ethyl. 
Bichloride  of  ethylene. 


Ethylic,  (»r  iil)solute  ether. 


Bromide  of  ethyl,  or  hydrobromic 
ether. 

Hydride  of  amyl.* 


i; Dutch  liciuid.) 
Bromide  of  ethylene. 


Amylene.* 

Benzole.* 


Turpentine  spirit.* 
Gasoline.* 


And  all  of  the  liquid  chlorides,  bromides,  and  iodides  of  alcoholic 


Those  aiBestheties  which  are  enijiloyed  at  the  present 
day,  ill  the  practice  of  medicine,  may  be  reduced  in  number 
to  four;  namely,  alcohols,  ethers,  chloroform,  and  nitrous 
oxide.  These  can  be  employed  alone,  or  mixed  in  various 
proportions.  They  can  be  reduced  to  a still  smaller  iiumber, 
viz.,  nitrous  oxide  gas,  and  alcohol  of  various  grades  of  power, 
as  each  of  the  eleven  alcohols  will,  by  the  chemical  action  of 
an  acid,  produce  its  ether  or  chloroform. 


* Those  agents  having  the  stars  affixed  are  not  safe  for  inhalation, 
and  are  nrorc  fitted  for  producing  local  amesthesia. 
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CHAPTER  I. 

General  Ansesthetics— Alcohol  and  Ethyl  Alcohol.  Methylic  Alcohol 

for  inhalation  ; mode  of  action  ; its  resemblance  to  Chloroform. 

It  has  long  been  recognized  as  a fact  that,  wlien  persons 
are  under  the  controlling  infiuence  of  alcohol,  either  in  the 
form  of  wine,  gin,  whiskey,  or  brandy,  they  may  be  cut, 
bruised,  or  even  have  their  bones  broken,  without  expressing, 
or  experiencing  much,  if  any  pain.  Alcohol  was  very  early 
employed  by  surgeons  to  produce  immunity  from  the  jiain  of 
the  knife,  long  before  any  true  amesthetic  was  discovered. 
Dr.  John  I^ynk*  states  that  he  has  long  employed  alcohol 
as  an  amesthetic,  and  that  he  has  gradually  learned  to  ap- 
preciate it  more  and  more,  using  it  now  almost  entirely  in 
his  surgical  operations.  He  has  not  as  yet  tried  it  in  a ca])- 
ital  operation,  but  has  employed  it,  in  the  proi)orti(tn  of 
about  one  pint  for  a strong  adult,  in  tablespoonful  doses 
every  twenty  minutes  in  an  amputation  of  the  linger, 
extraction  of  teeth,  in  a case  of  severance  of  the  posterior 
tibial  nerve;  with  the  use  of  chloroform,  also,  ligation  of 
radial  and  ulnar  artery,  in  which  he  only  used  two  drachms 
of  chloroform  and  one  pint  of  whiskey.  This  latter  oper- 
ation he  thinks  served  to  demonstrate  the  value  of  the 
whiskey  as  an  amesthetic,  leaving  the  other  functions, 
especially  the  heart,  in  a more  normal  condition  than  by 
the  chloroform  alone,  which  he  states,  was  in’oven  by  the 
strong  pulsations  of  the  heart  after  the  chloroform  had  been 
withdrawn. 

We  have  tried  the  inhalation  of  whiskey,  but  owing  to  its 
mixture  with  water  and  fusel  oil  and  other  carbonaceous 
l)roducts,  it  will  not  produce  amesthesia  rapidly.  If  rye 
whiskey  be  })ure  and  strong,  and  free  from  water  and  other 
products,  it  will  })roduce  amesthesia  if  applied  with  the 
atomizer  or  by  inhalation. 


* Cincinnati  Lancet  and  Observer,  May,  1876. 
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ETHYL  ALCOHOL  (C0H5OH). 

This  eoinpouml  is  niaiiufactured  on  a large  scale,  and  is 
the  most  important  body  of  the  whole  group,  being  the 
starting  point  for  the  preparation  of  all  the  other  ethyl 
comi)onnds.  Ethyl  alcohol,  or  si)irits  ()f  wine,  is  obtained 
by  the  vineons  fermentation  of  the  sugar  in  the  various 
grains,  a decomposition  taking  i)lace  in  the  dilute  solution 
of  sugar  in  the  presence  of  yeast,  by  which  the  greatest  por- 
tion of  the  sugar  is  resolved  into  carbon-dioxide  and  ethyl 
alcohol. 

(3 II 1 o O (j=2CO 2 i 2C’oH(jO. 

In  England  the  “proof  spirit”  of  the  excise  contains  50.8 
per  eent.  by  weight  of  alcohol,  and  has,  at  15.5°  (G0°  F. ),  the 
S23ecific  gravity  of  0.920.  Owiiig  to  the  high  duty  on  j)ure 
sjurit,  the  government  allows  the  sale  of  a mixture  of  ninety 
parts  of  strong  spirit  and  ten  i)arts  of  crude  wood  spirit, 
called  “methylated  spirit,”  for  manufacturing  and  scientific 
purj)oses  ; this  being,  therefore,  a mixed  carbonaceous  coni- 
130und  not  fitted  to  produce  a i)ure  ether.  Ethyl  unites  with 
dry  chlorine  acid  gas,  and  forms  ethyl  chloride,  C2H5CL; 
also  with  bromine,  sodium,  and  iodine,  forming  ethers. 

In  the  United  States,  alcohol  is  usually  obtained  by  the 
distillation  of  rye,  barley,  corn,  or  wheat  whiskey.  Thus 
obtained,  it  is  a clear  li(juid,  containing  more  or  less  water, 
which  by  redistillation,  in  conjunction  with  lime,  becomes 
what  is  known  as  absolute  alcohol.  It  is  ditficult  to  inhale 
pure  alcohol  (ethylic),  as  it  causes  great  irritation  of  the 
throat  and  spasm  ot  the  glottis;  but  if  diluted  with  water 
and  thus  inhaled,  amesthesia  will  be  ])roduced  as  before 
stated. 

I here  are  two  other  alcohols  which  arc'  found  in  (‘omnierc'e, 
one  called  methylic,  and  the  second  amylic*  alcohol.  The 
methylic  alcohol  is  obtained  by  the  dry  distillation  of  wood, 
and  the  amylic  by  the  distillation  of  pofatO':s.  They  are 
both  used  for  adulteration  and  for  commercial  })ur])oses. 

METHYLIU  ALCOHOL, 

r,\ioxide  s])irit,  or  wood  s})ii’it,  as  this  has  bec'ii  ditlerently 
called,  has  l)een  knoM  u for  about  sixty-two  years,  and  wheii 
analyzc'd  by  iMessrs.  Dumas  and  Teligot,  it  was  found  to 
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contain  37.5  per  cent,  of  carbon,  12.5  i)er  cent,  of  hydrogen, 
and  50  per  cent,  of  oxygen.  When  pure,  it  remains  clear  in 
the  atmos}>here.  It  has  an  aromatic  smell  and  taste,  with 
slight  acidity,  and  boils  at  140°  F.  According  to  the  ex- 
periments of  l>r.  H.  W.  Kichardson,  of  London,  this  alco- 
hol, owing  to  its  volatile  nature,  may  be  exhiliited  freely  by 
inhalation,  in  the  same  manner  that  chloroform  is  adminis- 
tered. It  then  enters  the  blood  by  being  carried  with  the 
air  that  is  inspired  into  the  i)ulmonary  tract,  and  thus  into 
the  air  vesicles;  here  it  is  absorbed  into  the  circulation  by 
the  minute  blood-vessels  which  make  their  way  from  the 
heart  through  the  lungs,  and  which  ramify  upon  the  vesi- 
cles. By  administering  the  vapor  of  methylic  alcohol  in 
this  way,  its  effects  are  rapidly  develo])ed,  for  it  condenses 
(piickly  in  the  blood,  is  carried  rapidly  into  the  left  side  of 
the  heart,  and  thence  is  distributed  by  the  arteries  over  the 
whole  body,  as  (piickly  as  can  be  condensed  and  absorbed. 

This  alcohol  is  recommended  by  Dr.  Richardson,  and  he 
has  obtained  better  results  from  its  use  than  from  the  heavier 
or  ethylic  spirit.  It  is  much  more  rapid  in  its  action,  and 
much  less  prolonged  in  its  effects  than  common  alcohol; 
and,  what  is  of  more  imiiortance,  it  demands  the  least  pos- 
sible ultimate  expenditure  of  animal  force  for  its  eliniination 
from  the  body.  According  to  the  same  authority  the  lighter 
the  alcohol,  thei-efore,  cceteris  the  less  injurious  its 

action.  When  inhaled,  its  effects  are  developed  in  four 
'distinct  stag€\s. 

First  stage,  there  is  excitement,  flushing  of  the  liody,  and 
dilatation  of  the  i)U])ils ; after  a time  there  follows  languor, 
and  the  muscular  movements  become  irregular. 

Second  stage,  muscular  prostration,  and  labored  lireath- 
ing,  attended  by  deep  sighing  movtanents  and  rolling  over 
of  the  body. 

I’hird  stage,  eom])leti“  insensibility  to  pain,  with  uncon- 
sciousness to  all  external  objects, with  inability  to  exert  any 
voluntary  muscular  power.  The  breathing  now  liecomes 
embarrassed  and  blowing,  with  bronebial  rales,  due  to  the 
l)assag(‘  of  air  through  fluid  that  has  accumulated  in  the 
finer  bronchial  jiassages.  The  heart  and  lungs,  however, 
even  in  this  stage,  retain  their  functions,  and  therefore  re- 
covery will  take  place  if  the  conditions  for  it  be,  favorable. 
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Also,  if  the  body  be  touched  or  irritated  in  parts,  there  will 
be  a response  of  motion,  not  from  any  knowledge  or  con- 
sciousness, but  from  reflex  action.  During  all  these  stages 
there  is  no  violent  convulsive  action,  but,  step  by  step,  a 
reduction  of  temperature,  so  at  last  the  loss  of  heat  will 
become  dangerous,  for  the  cool  body  cannot  throw  off  the 
water  freely,  and  therefore  fluid  collects,  in  the  lungs  and 
there  is  a risk  of  suffocation,  as  from  drowning.  If  the 
administration  of  tlie  methylic  spirit  l)e  continued  when 
the  third  degree  has  been  reached,  tliere  is  a last  stage, 
which  is  tiiat  of  death.  The  two  remaining  nervous  centres 
which  feed  tlie  heart  and  respiration  cease  simultaneously 
to  act,  and  all  motion  is  over.  If,  however,  after  the  third 
stage  of  insensibility  the  administration  of  methylic  spirit 
be  stopped,  recovery  from  the  insensibility  and  prostration 
will  invariably  take  placeion  one  condition,  that  the  body 
be  kept  warm  for  seven  hours. 

There  is  but  little  doubt  that  this  sudden  reduction  of 
temperature  is  one  cause  of  death  after  the  administration 
of  ether  and  chloroform.  The  patient  is  apparently  all  right, 
and  is  transferred  to  the  ward  from  the  warm  operating 
room ; no  sj)ecial  means  are  employed  to  keep  up  the  tem- 
perature, and  gradually  the  patient  sinks  into  an  unconscious 
state,  from  the  fluid  which  collects,  and  dies  from  congestion 
of  the  lungs,  the  result  of  neglect. 

A memoir  recently  ])resented  to  the  French  Academy 
states  that  injurious  effects  are  often  in’oduced  by  the  con- 
tinued iidudation  of  va])or  of  methyl  alcohol  ; for  example, 
on  workmen  who  are  using  it. 

ALCOHOD  AS  A LOCAL  AX.FSTHFTIC. 

In  the  use  of  snow  or  ice  there  is  more  or  less  ))ain  in  the 
part  until  it  is  frozen.  Ily  substituting  cold  alcohol  the 
parts  can  be  immersed  in  it  lor  a long  time,  so  as  to  de])rive 
them  of  ordinary  sensibility;  and,  although  the  faintest 
touch  can  Ix'  ])crceived,  cutting  or  pricking  them  can  be 
well  borne. 


- Oil  Alcoliol.  A course  ofsjx  Canton  Lectures,  delivered  liefore  the 
society  oC  Arts  (London,  187-3,  liy  Henj.  \V.  Ricliardson,  M.  A.,  M.  D. 

E.  U.  S.). 
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Alexis  Plorvath,  of  Kieff,*  states: — 

“ Knowing:  the  painful  sensation  exiierienoed  by  immer- 
sion of  the  hand  in  water  at  a temperature  of  0.  C.,  I was 
inueh  astonished  to  not  experience  the  same  sensation  with 
the  hand  in  alcohol,  the  temperature  of  which  had  been 
reduced  to  — 5°  C. 

“The  discovery  T)f  this  curious  fact,  which  was  made  by 
me  as  early  as  1869,  led  me  to  undertake  some  experiments, 
of  which  T give  briefly  the  results. 

“ When  the  finger  is  held  in  sulphuric  ether  or  mercury 
at  the  temperature  of  — 3°  C.,  the  same  painful  sensation  is 
experienced  as  when  it  is  immersed  in  water  at  zero  C'. 

“ On  the  other  hand,  when  we  plunge  the  linger,  even  for 
a longer  time,  into  alcohol  or  glycerine  at  the  teniiierature 
of  — 5°  C.,  we  feel  no  iiain. 

“A  jirick  in  the  linger,  while  it  is  immersed  in  cold  alco- 
hol, i)roduces  no  pain,  and  only  a sensation  of  contact,  thus 
proving  that  there  is  a distinction  between  the  sense  of  tact 
and  that  of  pain,  and  affording  us  the  means  of  proving  it. 
It  is  seen  thus  that  jiain  is  not  the  sense  of  tact  intensifled, 
hut  rather  an  altogether  diflerent  sensation. 

“ These  experiments  demonstrate  that  it  is  not  merely  the 
cold  that  plays  a part  in  the  production  of  ainesthesia,  but 
also  the  li([uid  employed;  in  this  regard  the  various  li(iuids 
act  diflerently.  rnasmuch  as  death  following  severe  burns 
is  iiartly  attributed  to  the  intense  pain  which  accomiianies 
them,  I was  led  to  utilize  alcohol  in  their  treatment.  T have 
had  numerous  occasions  to  recognize  its  eflicaciousness — 
among  others,  in  a child  burnt  in  the  hand  (to  the  second 
<legree);  the  jiains  disappeared  at  once  on  plunging  the 
hand  into  alcohol,  to  reajiiiear  again  on  its  withdrawal. 
Moreover,  I observed  that  luirns  submitted  to  this  treatment 
were  cured  in  much  less  time  than  those  treated  otherwise. 

“Ainesthesia  by  cold  (according  to  the  methods  of  Rich- 
ardson, etc.),  though  known  and  apiireciated  for  a long 
time,  is  relatively  little  employed,  solely  on  ai'count  of  the 
inconveniences  of  the  procedure.  These  inconveniences, 
joined  to  the  above  observations,  have  led  me  to  attemjit 
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anjesthesia  by  cold  in  grand  operations,  and  in  extensive 
burns  located  elsewhere  than  in  the  extremities.” 

I have  repeated  these  experiments,  and  can  corroborate 
the  main  facts,  L e.,  regarding  the  loss  of  sensibility.  AVhen 
a finger,  upon  which  there  was  a felon,  was  immersed  in 
alcohol  of  20°  F.,  it  conld  be  manii)ulated  with  impunity  ; 
whereas,  before  the  immersion,  the  member  was  so  sensitive 
that  the  slightest  touch  caused  excruciating  pain. 

“Freezing  the  skin  with  ether  spray  sometimes  tempor- 
arily removes  sciatica  or  neuralgia,  but  the  relief  generally 
is  but  temporary.  The  skin,  or  mucous  meml)rane,  when 
sufficiently  frozen  to  permit  of  a painless  operation,  becomes 
pale,  shrunken,  tallowy-looking,  and  feels  as  if  oppressed 
with  a great  weight.  Whilst  recovering  the  natural  condi- 
tion, the  frozen  tissues  tingle  and  smart,  sometimes  so 
intensely  as  to  exceed  the  })ain  of  the  oi^eratioji.” — Rtxgkk. 
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Ether— The  ordinary  methods  of  administering:  towel,  cone,  sponge, 
or  bag.  Test  wiien  patient  is  fiiliy  under  its  inttuence.  Pliysio- 
logical  Action  of  Ktiier.  Cautions  in  regard  to  .Solid  Food  before 
Etlierization.  Cases  in  wliich  Etlier  should  not  be  employed  as 
an  AuicsthetiC.  Tiie  three  stages  of  Etherization.  Sulphuric  Etlier 
—Always  gives  Warning.  Use  of  Air,  Artery  Iforceps,  Artificial 
Respiration  in  Fainting,  etc.  Statistics  in  Reference  to  Death. 
Experiments  by  the  Spliygmograpii.  Primary  and  .Secondary 
Ettects.  Taiile  of  Deaths  from  Etlier.  Abstract  of  Report  of  Boston 
Committee.  Inflammability.  Conclusions  of  Author. 

ETHYL  OXIDE,  ETHYL  ETHER,  ' O. 

C 2-H  5 j 

Thls  liody,  C'Oiiimonly  called  “etlier,”  is  mamifactured 
on  a large  scale  by  heating  a mixture  of  strong  alcohol  and 
concentrated  sulphuric  acid  to  140°.  The  reaction  takes 
])lace  in  two  stages : in  the  first,  ethyl  suliihuric  acid  and 
water  are  formed  : — 


f 1 , II ) _C  .H5  ) , H ) 

H j 0+jj|.S04=  H II  r-*- 


The  ethyl  sulphuric  acid  acts  at  140°  upon  another  molecule 
of  alcohol ; hydrogen  and  ethyl  change  places,  and  ether  and 
sulphuric  acid  are  formed: — 


C.H, 

11 


I so  . 4 b’ 2 II 5 1 0-_.D  ) so  4-^  2H3  1 0 

y.S04+  Jfl  ; <J-h/^‘*i+C2H5  j 


The  ether  and  the  water  jiroduced  are  di.stilled  oft‘,  whilst 
the  suliihuric  acid  remains  behind,  ready  to  convert  another 
ijuantity  of  alcohol  into  ether. 

The  ordinary  ether  sold  has  a sjiecitic  gravity  of  0.750. 
AVhen  shaken  with  an  ecpial  (luantity  of  water  it  loses  I of 
its  volume.  Ether  fortior  should  have  a specific  gravity  of 
0.728,  and  will  not,  when  shaken  with  an  eijual  bulk  of 
water,  lose  more  than  J of  its  volume.  If  ])ure,  ether  will 
not  redden  litmus  ))a])er. 

4'he  specific  gravity  of  chemically  i)ure  ether  is  0.713 — 
0.725,  and  its  boiling  point  95°  F.  A test  tid)e  filled  with  it 
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and  lield  in  the  warm  hand  should  boil  on  the  addition  of 
fragments  of  broken  glass.  In  hot  countries,  like  India  and 
our  own,  or  in  the  close  wards  of  a hospital,  if  preserved  in 
imj)erfectly  stoppered  bottles,  ether  will  absorb  oxygen  and 
forms  acetic  acid,  becomes  impure,  and  is  therefore  unsuit- 
able for  inhalation. 

Ether  does  not  mix  with  water,  but  is  slightly  soluble  in 
it ; it  mixes  readily  with  alcohol. 

Tlie  ether  which  is  most  generally  employed  in  Philadel- 
]»hia,  and,  indeed,  throughput  the  United  States,  is  that 
manufactured  by  the  reliable  firm  of  Powers  & Weightinan, 
atid  it  is  uniformly  of  most  excellent  quality.  The  ether  of 
Dr.  Squibb,  of  Brooklyn,  N.Y.,  is  resorted  to;  it  is  of  higlier 
price  and  is  freer  from  water,  and,  we  think,  is  more  apt  to 
produce  irritation  if  used  too  freely;  this  can  be  obviated  by 
moistening,  with  warm  water,  the  sponge  cone,  or  inhaling 
ai)i)aratus.  If  in  doubt  about  the  purity  of  your  ether, 
agitate  it  with  lime-water  and  then  decant  it  before  using. 

Ether  by  inhalation  was  resorted  to  for  years  to  induce  a 
state  of  exhilaration,  when  a small  quantity  Avas  mixed  Avith 
a very  large  ([uantity  of  air.  The  great  iiiA’cntion  of  l)i\ 
ISIorton  Avas  to  cause  complete  insensibility  to  pain  Avithout 
danger,  causing  true  amesthesia,  this  being  graduated  by 
increasing  the  quantity  of  ether  and  diminishing  the  supi)ly 
of  air  until  the  insensibility  be  completely  obtained, Avithout 
hoAveA’er  passi)ig  the  limits  in  Avhich  stupor  could  be  arrested 
short  of  danger. 

The  ordinary  method  in  use  of  administredion  of  the  first 
discovered  amesthetic,  namely'^  washed  sulphuric  ether,  is  as 
foUo2vs : — 

An  inhaler  is  made  by  folding  a toAvel  into  a large  cone  or 
bag,  and  then  ])la<-ing  a coarse  sponge  in  its  apex.  Ether  is 
Then  poured  upon  it  Avith  a free  hand— lialf  an  ounce  or 
more  at  a time — and  rept'ated  as  necessary  by  removing  the 
cone  from  the  })atient’s  mouth  to  renew  the  sup])ly  of  ether. 
The  loAver  ]»art  of  the  face,  mouth,  and  nose  is  coA'ered  Avith 
the  cone  so  as  to  exclude  most  of  the  air,  and  alloAv  the 
patient  t<j  till  his  lungs  Avith  more  or  less  diluted  ether 
vapor,  depending  on  tlie  carcAvith  Avhich  the  cone  is  applied. 
Ihere  Avill  ]k>,  at  the  beginning  of  the  inhalation,  attempts 


A 1 F ] Cl  A L AN  A-:ST  J I E.S  I A . 


2() 

to  struggle,  on  account  ol’tlie  irritating  nature  of  tJie  ether, 
which  are  to  he  gently,  hut  tirinly  restrained,  using  as  little 
force  as  possible,  and  only  one  or  two  inspirations  of  ])ure  air 
allowed  ; subse(iuently  complete  quiescence  usually  follows, 
and  the  i)atient  })asses  into  a profound  state  of  insensibility. 
If,  ho^Yever,  the  face  become  livid  or  very  pale,  the  cone  is 
lifted  entirely  away  for  a time  until  tliis  condition  disappear>. 
in  delicate  i)ersons,  it  is  well  to  notice  any  unusual  slowness 
or  intermittence  of  the  pulse.  One  of  the  best  tests  of  the 
])atient  being  fully  under  the  intiuenceof  the  ether,  is  when 
the  conjunctival  surface  of  the  eye  can  be  touched  witli 
impunity,  and  the  arm  can  be  raised  and  will  fall  as  if  i)ar- 
alyzed.  Dr.  Hnow  states  that  he  found  tlie  eye  sensible  to 
light  in  all  stages  of  etherization. 

PIIY810L0GICAI.  ACTION  OF  ETHER. 

The  functions  of  the  cerebrum  or  brain  are  affected  before 
those  of  other  j^ortions  of  the  nervous  system.  After  a more 
prolonged  inhalation  the  anterior  or  motor  centres  soon  fail 
to  respond  to  mechanical  irritation,  yet  the  functions  of  the 
inedulla-oblongata  are  performed. 

If  tile  inludation  of  ether  is  still  further  carried  on,  ac- 
cording to  Flourens,  the  sensory,  and  finally  the  motor, 
functions  of  the  medulla-oblongata  are  involved,  and  death 
occurs  from  a paralysis  of  the  res])iratory  centres.  Longet 
states  tliat  he  found  the  sensory  functions  abolished  very 
early,  Imt  he  has  never  failed  in  any  stage  of  the  narcosis 
from  ether  to  get  a res])onse  from  tlie  anterior  part  of  the 
cord  I)y  employing  powerful  galvanic  currents. 

Ether  should  not  be  inhaled  immediately  after  a full  meal, 
indeed  it  is  better  to  take  only  a biscuit  or  cracker  and  a 
glass  of  wine  or  a teaspoon ful  of  l)randy  and  water,  or  a 
scru])le  of  bromide  of  potassium  in  water,  half  an  hour  )>e- 
forc,  always  avoiding  for  several  hours  previously  the  risk 
and  annoyance  of  a full  stomach.  Nothing  like  hard  boiled 
eggs,  ham,  or  l)eef  should  ever  be  allowed  a fcelde  patient 
before  inhalation  for  twenty-four  hours.  If  nourishment  is 
necessaiy,  let  it  be  of  a liquid  character;  as  solid  food,  not 
digested,  has  been  the  cause  of  death  in  more  than  one 
])erson. 

Perfect  quiet  should  l>e  en  joined  on  all  around  the  patient, 
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as  noises,  or  even  loud  talking’,  interfere  with  the  perfect 
and  rapid  action  of  the  aiuesthetic.  Nothing:  like  a tight 
hand  or  garment  should  prevent  the  free  action  of  the  throat, 
chest,  or  interfere  with  the  muscles  of  res|Hration.  False 
teeth  should  ahvays  be  laid  aside  until  after  the  inhalation 
is  over.  There  are  a few 

CA8ES  IN  WHICH  ETHER  SHOULD  NOT  BE 
EMPLOYED  AS  AN  ANAESTHETIC. 

These  we  shall  endeavor  to  enumerate.  The  tirst  class  is  in 
very  aged  ])ersons  Avith  eniphyse'ma,  hypertrophy  of  the 
heart,  fatty  heart,  or  great  ATdAodar  lesion.  The  second  class 
are  those  avIio  are  knoAvn  to  faint  from  A’ery  slight  causes. 
The  third  class  are  habitual  drunkards,  or  persons  Avho 
drink  in  small  quantities  frecfuently  each  day.  The  fourth 
class  is  from  limited  action  of  the  lungs  by  adhesions  from 
old  pleurisy,  or  i>ueumonia,  or  irritation  of  the  mucous 
inendu’ane  Avith  excessiA-e  secretion. 

In  aufesthesia  by  ether,  the  real  danger  to  be  aAmided  is 
over-inebriation.  It  may  be  divided  into  three  stages. 

First  stage,  of  exhilaration ; second  stage,  that  of  stujAor 
Avith  snoring,  or  complete  insensibility,  Avhich,  Avith  care, 
can  be.gradiially  increased  or  diminished  Avith  safety;  third, 
dangerous  state,  that  of  coma  Avith  stertor,  or  the  ])atient 
becomes  livid  Avith  true  asphyxia,  or  may  alternate  betAveen 
lividity,  Avith  a falling  j)ulse,  Avith  a])parently  alarming 
indicatiojis. 

There  are  a certain  class  of  patients  that  pass  into  an 
almost  ju’ofound  state  of  unconsciousness  Avithout  these 
distinct  stages,  Avhile  others  recpnre  tAvo  or  three  assistants 
to  hold  theniAvhile  inhaling,  and  have  aAvild  excited  stage, 
then  ]>ass,  after  a longer  or  shorter  time,  into  the  stage  of 
stupor;  these  latter  are  termed  by  those  Avho  are  familiar 
Avith  the  admiiiistration  of  amesthetics  “ bad  etherizers,” 
and  here  comes  the  importance  of  experience.  Indeed,  no 
one  should  l)e  trusted  Avith  the  iuhalation  unless  he  has 
passed  through  a course  of  instruction;  for,  unless  great 
discretion  is  shoAvn  in  giAung  or  Avithdrawing  the  agent,  tin* 
result  may  be  fatal,  AA'hile,  Avith  ])roper  care,  even  in  these 
bad  cases,  you  may  ultimately  reach  a stage  of  stupefaction, 
and  all  go  well.  The  folloAving  case  illustrates  another  class : 
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October  4th,  1877,  JefitTsoii  College  Hospital.  In  a case  of 
mastoid  disease,  in  which  I perforated  the  bone  and  opened 
the  cells,  my  friend,  Hr.  Allis,  administered  the  ether,  the 
patient  made  but  little  effort  at  res})iration  ; and,  after  con- 
suming from  six  to  eight  ounces  of  ether  for  a full  half  hour 
witliout  producing  the  true  aiuesthetic  result,  Ave  had  to 
resort  to  the  use  of  chloroform,  jnire  and  alone.  This  is  not 
tlie  first  case  in  Avhich,  in  the  hands  of  even  the  most  careful 
administrators,  the  ether  has  not  produced  the  desired  result, 
and  we  are  under  the  necessity  of  resorting  to  the  use  of  tlie 
more  dangerous  agent;  but  this  must  not  be  done  until  a 
full  and  free  trial  of  the  milder  and  safer  agent,  always  in 
careful  hands,  and  only  in  the  most  important  and  very 
painfid  oj)erations. 

SULPHURIC  P]THP:R  as  an  AN.HSTHETrC 


Is  not  altogether  free  from  danger,  but  it  always  gives 
warning  before  it  causes  the  death  of  the  patient.  The 
countenance  should  be  watched,  and  the  difficulty  in  breath- 
ing ])roinptly  attended  to  the  moment  the  face  assumes  a 
piir})le,  dusky,  or  extremely  pale  hue.  The  tirst  thing  to  be 
done  is  to  remove  the  inhaling  apparatus,  and  admit  fresh 
air;  if  this  is  not  sufficient,  draw  forward  the  tongue  l>y 
means  of  a pair  of  artery  forceps,  ora  na2>kin  or  handkerchief 
wrap])ed  around  it;  also,  draw  forward  and  sup])ort  the  jaw. 
If  these  means  should  fail  to  reestablish  a healthy  action  of 
the  lungs  and  cause  due  oxygenation  of  the  blood,  resort  at 
once  to  artificial  res])iration,  by  means  of  Marshall  Hall’s 
method,  or  mouth  of  the  ])hysician  to  that  of  the  })atient,  or 
by  the  use  of  a small  [>air  of  hand  bellows,  or  air-bag  and 
nozzle  having  its  valve  on  the  side  or  base. 

A carefid  examination  was  conducted  by  the  Royal  ]\h‘(l- 
ical  Chirurgical  Society  of  London  into  the  coni])arative 
merits  of  ether  and  chloroform,  by  means  of  the  hemadyna- 
iiiometer  in  testing  the  effects  on  the  heart’s  action  and  tlu* 
influence  of  these  agents  upon  it.  The  re])ort  states:  “ ’fhe 
essential  difference  between  the  action  of  chloroform  and 
ether  is  to  be  found  in  the  effect  produced  ui)on  the  heart. 
The  first  o))erat ion  of  both  agents  is  to  stimulate  the  heart 
and  augment  the  force  of  its  contractions;  but,  after  this, 
cblorofonn  depresses  the  lu'art’s  acti()n,  Avlu'rcas  (>ther  ap- 
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pears  to  exert  hut  little  iutUieiiee  upon  tlie  museular  move- 
ments of  that  organ.” 

The  general  aeeuraey  of  tliese  results,  although  tested  by 
so  eoniparati vely  eoarse  an  instrument,  is  borne  out  by 
eart'ful  experiments  made  Avith  the  s])hygmog:ra])h  by  the 
late  Dr.  [Morgan, of  Dublin,  who,  with  this  delieate  instru^ 
nient,  made  numerons  observations  which  are  liere  given, 
and  eoiu'hules  as  folloAvs:  ” 1 hav'e  taken  all  but  one  of  these 
examples  (eight  (*ases)  as  the  most  uni)ropitious,  oeeurring 
in  ]>atients  of  diminished  health  and  vitality,  yet  it  is 
.^evident  that  the  most  j)erfeet  aiuesthesia  could  be  invoked 
under  the  iutluenee  of  ether,  with  an  absolute  Htimulating 
etteet  on  the  eireulation  ; and  that  tlu'  condition  of  insensi- 
bility could  be  maintained  fora  considerable  time,  yet  there 
was  no  material  alti'ration  of  the  ‘ ])ulse  writing,’ and  the 
most  j>erfect  sense  of  security  was  established.  It  is,  there- 
fore, established  that  whilh  ehloroforrn  exerts  a depressing 
bifluenee  on  the  heart,  ether  exerts  a stinndeding  one,  and. 
that  chloroform  is  the  most  dangeroasy 


Fig.  1. 


Fig.  2. 


Fig.  1 |•epr^'seuts  tbe))ulseof  a female-  i)atieut,  aged  twenty- 
live,  who  had  been  conlined  to  bed  furtive  months;  pul^-e 
writing  take-n  before-  e-tbe-rization. 

Fig.  ” repre-se-nts  it  elnring  its  full  iiillue-ue'e-.  It  will  be 
se-eu  that. the  heart  jeower  iudicatiou  was  rather  stremge-r 
♦luring  e-tlu-rization  than  be-fore-. 


Tlio  Dangers  on'lilorofonn  and  tin-  Saft-i  y and  Knicie-ncy  of  Ether 
etc.,  b.>  .1.  .Morgan,  At.  1).,  F.  H.r.  .S..  t^rofevvor  of  Surgical  and  Descrip- 
p^‘>S  ''()ll<‘gc  of  Surgeon^,  Ireland,  etc.  London,  I«72, 
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Another  instance  of  ii  female,  ajjed  seventeen,  also  long 
eontined  in  bed.  The  contrast  of  tig.  .‘I,  taken  before  ether- 

Fig.  I. 

izutioii,  and  of  tig.  4,  during  profouinl  ('tlu'rization,  is  notable; 
tiu^elevation  of  the  ])ulsi‘  liiu'  showing  the  stimulating  pro- 
pertyof  the  etlu'real  inlluenee. 


Fig-.  ■>. 


Fig.  .5  rejwesents  the  excited  pulse  writing  of  a small  and 
nervous  female,  i>revious  to  etherization  and  operation. 

Fig.  6. 


Fig.  0 represents  the  pidse  writing  of  the  same  patient 
when  steadied  by  etherization.  The  contrast  is  remarkably 
favorable. 


Fig.  7 re])resents  the  i)ulse  writing  of  a healthy  young 
man,  of  twt'iity-two,  ])revious  to  operation  for  artilicial  pu- 
pil; an  atfection  which  liad  not  interfered  with  his  general 
health. 
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K represents  the  smue  when  tnkeii  under  full  etheriz- 
ation, and  after  the  eonipletion  of  the  o])eration.  A eoni- 
parison  of  this  pulsi'  writinji'  with  that  ot  the  natuial  soft 
pulse  will  he  ample  eN'idenee  ot  the  safety  ot  etherization 
in  its  aetion  on  the  heart. 

ALLEGED  DAXttERS  WHICH  ACCOMPANY  THE 
INHALATION  OF  THP:  VAPOR  OF 
SELPHURic  ETHER.^:- 

Had  we  s])aee.  wr  should  he  very  glad  to  enpy  tlu>  wliole 
of  this  ahle  ])anii>hlet,  hut  we  must  he  eontent  to  givt'  the 
conelusions  which  accompany  it.  We  had,  hetori'  reci'iving 
it,  eopie<l  from  Dr.  d'aylor  on  Poisons  all  the  eases  re[>orted 
hy  1dm  ; hut  we  found,  on  carefully  reading  it,  that  his 
cases  were  included  in  the  appendix  to  the  report  ot  the 
Boston  Society.  In  Jnstitieation  of  the  conclusions  arrived 
at  hy  the  committee*,  there  are  ]>resented  in  this  report  forty- 
one  cases,  gatheiH'd  from  every  available  source  u{)  to  the 
year  1831,  the  date  of  imhlication. 

“ The  general  conclusions  which  have  l>een  arrived  at  I>y 
your  committee  may  he  sumnu'd  u]i  as  follows: — 

“1st.  The  ultimate  effects  of  all  amesthetics  show  that 
they  are  <le]*ressiiig  agents.  I'his  is  imlicated  both  hy  their 
S3'm])toms  aiid  h.v  the  results  of  (*xp(*riments.  No  amesthetic 
should,  therefore,  he  used  carelessl_y,  nor  can  it  he  adminis- 
tered without  risk  h_v  an  incom]>etent  jn'i^son. 

“2d.  It  is  now  widely'  concede^l,  both  in  this  (*ountry  and 
in  Euro]H*,  that  sulphuric  ether  is  safer  than  an^' other  an- 
aestlietic,  and  this  conviction  is  graduall,v  gaining  ground. 

“3d.  Pro]H*r  j)recautions  being  taken,  sulphuric  etlu'r  will 
l)ro<luce  entire  insensil)ilit.v  in  all  cases,  and  no  amesthetic 
refpdres  so  few  |)recautions  in  its  use. 


Ileport  of  a roininittco  of  t lie  Uoston  Society  for  Medical  Improve- 
ment on  tlie  Ailefied  Damrer-s  which  accompany  tlie  Inhaiation  of  Sul- 
phuric Etlier,  p)v:if>.  Iloston  ; iHividClapp,  .‘Wl  M'ashinston  Street.  1S61. 
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“4tli.  Tliere  is  no  recorded  cnse  of  deatii,  known  to  the 
committee,  attributed  to  sulphuric  etlier,  whicli  cnnnot  be 
explained  on  some  other  ground  tHpially  jdaiisible,  or  in 
which,  if  it  were  possible  to  repeat  the  experiinent,  insensi- 
bility eould  not  have  been  produced  and  death  avoided.  * 
This  cannot  be  said  of  chloroform, 

“ 5th.  In  view  of  all  these  facts,  the  use  of  ether  in  armies, 
to  the  extent  which  its  Imlk  will  i)ermit,  ought  to  be  obliga- 
tory, at  least  in  a moral  j)oint  of  view. 

“ Gth.  The  advantages  of  chloroform  are  exclusively  those 
of  convenience.  Its  dangers  are  not  averted  by  its  admixture 
with  sulphuric  etlier  in  any  jiroportions;  the  combination 
of  these  two  agents  cannot  be  too  strongly  tlenounced  as  a 
treacherous  and  dangerous  compound.  Cliloric  ether,  being 
a solution  of  chloroform  in  alcohol,  merits  the  same  con- 
demnation.” 

IXFLA:\L5rAHlLITV  OF  K'niFK. 

4\vo  accidents  have  come  to  our  knowledge  in  which  the 
ether  was  ignited,  and,  although  causing  no  actual  injury, 
Iiroduceil  much  fear  and  confusion.  The  first  was  where  a 
iiottle  of  ether  was  accidentally  broken  and  ignited  while 
Dr.  William  Hunt  was  operating,  during  the  night,  at  the 
JVnnsylvania  Hosjiital.  The  second  occurred  while  Dr. 
William  Jd.  Pan  coast  was  applying  the  actual  cautery  to  a 
patient  at  the  Jt'fferson  Collegt*  Hospital  clinic  during  the 
day.  Dr.  liigelow,'^  of  Boston,  in  commenting  upon  the 
inflammability  of  the  vai>or  of  tlhcr,  observes,  “ Its  practi- 
cal safety  is  doulitless  ]»artly  owing  to  the  fact  that  the  air, 
cooled  by  its  evaporation,  establishes  a downward  current.” 
d'his  is  due  to  the  greater  density  of  (‘flu‘r  vapor,  for  whilst 
the  ether  itself  has  a sj)ecitic  gi'avlty  of  .72S,  its  vapor  has 
2.5G8  for  its  sj)i‘cilic  gravity ; and  this  fact  may  be  readily 
noted  l)y  obstu’ving  the  downward  currents  of  vaj)or  when 
pouring  from  one  bottle  to  another. 

By  combining  the  statistics  collected  in  tlu“  ITnited  States 
by  Dr.  Andrews,  of  (,'hicago,  and  those  of  l-Aigland  by  Dr. 
Richardson,  of  Bondon,  we  <»btain  the  mortality  caused  by 
ether  (uj)  to  1872),  such  as  four  deaths  in  02,815,  or  one  to 
28,204. 


* JJostoM  Medical  and  Surgical  Jtjunial. 
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J)r.  Dawson,*  of  Ih‘cm1s,  Knjilainl,  ]ias  furnislied  the 
followinu:  list  of  deaths  from  ether  from  1873  to  1877,  aiid  J 
have  added  those  of  1878: — 

TABLE  OF  DEATHS  FROM  ETHER,  BY  CAWTLEY 
DAWSON,  L.  R.  0.  P.,  INI.  R.  C.  S.,  LEEDS. 

Tlie  following'  analysis  of  the  reports  of  deaths  under  ether 
is  drawn  up,  not  witli  the  intention  of  eomparing  tliem  witli 
those  under  chloroform,  it  I)ein,<*'  assumed  that  the  former 
lias  fully  estal)lishe<l  itself  as  hy  far  the  safer  anaisthetie, 
hut  with  the  ohject  of  gatherins’  all  the  information  tliey 
artord,and  learning',  if  possiiile,  all  the  preventahle  dangers, 
so  as  to  improve  the  results.  If  we  are  satisfied  that,  al- 
thoui>h  the  ])ercentajL>e  of  deaths  from  ether  is  ajiparently 
helow  that  of  deaths  from  ehlorofoi-m,  we  can  yet  improve 
liy  expei-ience,  and  help  to  raise  still  further,  thouj>h  in  a 
small  nu'asui'c,  tlu'  science  of  amesthesia  towards  the  high 
standard  of  pi'rfect  safety  which,  we  trust,  is  its  ultimate 
jiosition,  it  is  not  enough  that  we  read  reports  of  fatal  cast's 
at  the  times  they  ai>])ear  in  our  journals,  hut  we  must  again 
and  again  recall  them,  ])lace  them  side  hy  side,  compare 
them  with  one  another,  and  so  scrutinize  their  every 
feature  with  untii’ing  zeal,  that,  if  possible,  we  may  trace 
certain  marks  running  throughout  them,  and  htrome 
so  intimate  with  thos(>  marks  as  to  he  alile  to  recognize* 
their  (.-arlie-st  a)ti)earance  or  prevent  tlu'ir  a})pea ranee  alto- 
gether. 

'File  ahoec  tal)le  includes,  in  the  last  five  yc'ars,  all,  or 
nearly  all,  the  deaths  that  have  tak<‘ii  ])lact'  in  this  country 
under  the  administration  of  edher;  yet  when  .we  tind  them 
alone  amounting  to  thirteen,  though  that  numher  compares 
well  with  tlu*  numlter  of  deaths  umU'r  chloroform,  we*  feel 
that  eitlu'r  we  are  not  perfect  in  tlu*  art  of  its  administration, 
or  it  is  not  tin*  aiisolutt'ly  safe  aiuesthetic  that  we  have  ht'en 
rej)eatt‘dly  told  it  is. 

Tjet  us  exainim*  the  essential  leaturt's  of  these  thirteen 
deaths,  together  with  live  otJier,-.  that  are  reportt^l  in  tlu* 
.«tune  journals  to  havt*  occurred  in  Americafand  com]>ar(* 
the  eighte(*n  eases  with  each  other. 


.See  liriti.'-h  ^Irdiral  Journal,  ^faroli  2il,  1S7S. 
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1.  A woman,  ajj^ed  45.  Avas  to  bo  (►poratod  upon  for  fatty 
tumor  on  the  back,  at  tlio  AVost  liondon  Hospital  on  Feb. 
18th,  1873,  Chloroform  was  first  {riven  on  lint,  and,  the 
I)ulse  beoomin{i’  irrc{rular,  etlior  was  suitstitutod.  It  bt'oame 
full  ami re<iular  a{rain.  but  suddenly  sto])j»ed,  the  faeeatthe 
same  time  bein{>  “dusky  red.”  The  ether  used  was  j)ure ; 
its  speeitie  {iravity  .700.  One  oum-i*  of  it  was  <iiven  ; it  was 
administered  on  a spoii{re  in  the  ajte.x  of  a eone  made  of  felt, 
the  s])on{»e  havinjr  been  })reviously  wruii{f  out  in  warm 
water.  The  ntorfo/i  examination  ri'vealed  nothinjr  to 
aeeount  for  death;  all  the  or{rans  were  fairly  healthy,  ex(‘ej>t. 
Ixrth  luii{rs  beiii{>:  {ror{red  with  blo(»d. 

2.  An  old  j)atient  had  a eaneerous  submaxillary  aland 
sueeessfully  removed  under  ether.  Shortly  al'terwards,  eon- 
fusion  and  stu])idity  were  observed,  which  (U*ei)ened  into 
uneonseiousm'ss  with  local  convulsive  seizures,  and  deatli 
supervened  forty  hours  after  t In*  operation.  Tlu'^jo-sV  mortem 
examination  showed  nothing  to  ae<‘Ount  for  the  mental 
syni})toms.  The  chest  was  not  »-xamiiU‘d. 

3.  S.  S.,  a{red  (52,  was  to  be  <*perated  u])on  at  tin*  Women’s 
Hos])ital,  in  liirmin{>ham,  for  ovarian  tumor.  Aftca*  about 
five  drachms  of  ctlu'r  had  1kx‘U  a<lministered,  she  becanu* 
satisfactorily  nnconscions,  but  sudd<‘iily  api)carc<l  to  revive,. 
o])cnin{>:  h(‘r  eyes,  and  |)assin{r  urine;  t h(‘ ]uij)ils  were  largely 
dilated,  and  tin*  j)idse  could  not  be  felt.  S<»me  subjective 
t'flbrts  at  respiration  wen*  ma<le,  but  tlu'V  ceased,  and  Sil- 
vester’s method  of  artificial  rcsj>iration  and  other  means  of 
resuscitation  wereadoi»tcd  without  aAail.  At  W\o po>^t  mor- 
tcia  examination,  the  cavities  of  the  lieart  wc're  found  to 
contain  a small  (piantity  of  dark  Idood  ; tin*  other  organs 
were  healthy,  cxcei)t  the  ovaries  and  uterus;  the  state  of  the 
lungs  is  not  reported.  4'hc  amestlu'tie  used  was  a mixture 
of  McFarlane  <fe  Co.’s  anhydrous  ('ther,  and  Hearon,  Scpiire 
& PTances’  bichloride'  of  methylene. 

4.  David  Newman,  aged  14,  had  iridectomy  pe'rformed  for 
corneitis.  Fther  was  given  in  a <'one  of  si)ongio-j)iline. 
Defore  the  operation  was  commenced,  alarming  symptoms 
presented  themselves — gre-at  struggling,  opisthotonos,  and 
feeble  j)ulse.  1'he  administration  (d‘  ether  was  discontinued  ; 
the  pulse  imj>roved,  and  the  o})cration  was  j)erformed. 
Afterwards,  the  ])u'lse  ami  breathing  stopped  altogt'ther.  and 
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the  juUifiit  (lied.  The  post  mortem  (‘xainiiiation  sliowed  the 
riji^ht  cavities  of  tlie  lieart  to  l)e  full  of  dark  fluid  blood,  the 
left  nearly  eiui)ty,  and  the  luu<rs  congested  with  bright  red 
blood. 

5.  An  old  man  was  etherized  by  Mr.  ^rcdill,  of  Leeds,  in 
1878,  and  operated  upon  for  lu'ruia.  Wild  delirium  set  in 
afterwards;  the  )>atient  tore  off  the  dressings,  ojtened  the 
wound,  and  tore  out  some  of  his  intestines. 

(>.  .1.  F.,  aged  1(5,  was  etherized  for  oi»eration  upon  diseased 
bone  in  the  hand  on  A})ril  8d,  1875.  Four  draehms  of  Rob- 
bins’ etlu‘1’  were  ])oured  ujani  sonu'  lint  in  a folded  towel. 
'Fhe  j)atient  inhaled  it  ra])idly,  with  no  cough  and  with  very 
littlestruggling.  In  four  minute's  he  was  ready  for o])era(ion, 
wlu'ii  res))iratiou  suddenly  ceased,  the  face  became  pale,  the 
pu])ils  dilate'd,  and  the  })uls('  imi)eree))tibU'.  At  the  j^ost 
mortem  (‘.xamiuation,  tlu'  heart  was  found  not  to  be  weiik, 
and  tlu'  lungs  not  eongc'sted.  ' 

7.  On  January  28d,  1875,  a man  was  placed  under  ether  at 
the  ('aneer  Hos]>ital,  r.oiidon.  He  was  thin  and  ]»allid,  yet 
moderately  lu'althy.  Partial  iuscmsibility  was  first  obtained 
by  nitrous  oxide;  then  ether, of  the  British  Phormaoopa^ia^ 
and  speeitie  gravity  .785,  was  given  in  a cone  of  lint  covered 
'with  oiled  silk.  After  a slight  struggle,  the  ])atient  got 
under  its  influence.  1 n five  mi.nutes  the  face  became  dusky, 
the  res])iration  shallow,  a gurgling  sound  in  tlu'  throat  was 
heard,  and  an  etfort  was  made  to  expel  blood;  the  pulse, 
howevt'i*,  remaiiH'd  remarkably  good.  lireatbing'  ci'ased, 
though  Silvester’s  method  was  tried;  ai'id  still  tlu'  jnilsi* 
kept  beating  for  some  minutes.  At  tlu' po>it  )nortnn  exami- 
nation, the  fjeucral  hlood  was  found  dark,  tluid.  and  con- 
taining bubble's  lik('  those  of  air.  J’he  lungs  we're*  fullv 
inflated,  and  gre'y.  The  right  auVieU*  w’as  eollapse'd.  and 
the  ve*ntriele  emj>ty  ; the*  h'ft  ve'Utriele*  ne*arly  s(n  clot  of 
blood  was  found  in  the*  traelu'a. 


8.  A patie'ut  at  the*  llomo'oj)athi(‘  ( ‘olk'ge*,  Xe*w  5'ork.  was 
I'therized  for  ojx'ration  u])on  a ue*erose*d  ja w.  ’I'he  |»uls(*was 
watelu'd  all  the  time*  by  anothe*r  ))hysieian.  The  face  sud- 
<l('idy  be'cann*  blue,  and  the*  re*s)>iration  ee*ased. 

0.  The*  Chirxiffo  Medical  Journal  and  Examiner  I'elate'd  a 


easeof  the  ('haritabh*  Jyve'aud  Far  Infirmary  in  Illinois.  A 
inan,age*d  74,  was  op(*rate*d  ui)on  for  cataract  bv  Dr.  Holmes. 
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The  patient  inlmlod  tin*  etlu'r  (luic'tly  till  half  a j)Ounrt  had 
been  used;  when  a vioh'iit  conohinu^'  coinnienced, which  was 
followed  by  extiH'im'  lividity  of  the  face  and  cessation  of 
breathinii’.  The  ether  was  discontiniusl,  ainl,  by  appropriate 
means,  res[>iration  w<ts  reestablished;  the  livi<lity  ]>artially 
disai>peared,  and  the  action  of  the  heart  became  stronj^er. 
Without  any  more  ether,  the  operation  was  conchuhsl. 
As?ain  the  [)atient  ceased  to  breathe;  the  face  became  more 
livid  and  the  pulse  very  weak  till  death  ensued,  in  s[)ite  of 
renewed  etforts  to  avert  it. 

10.  The  Boston  Mcclietd  and  Surrjical  Journal  ,uave  the 
particulars  of  a case  in  which  Dr.  Sinclair  incised  the  os 
uteri  for  dysmenorrluea.  Thei)a1ient  had  been  a te:icher. 
She  was  operated  upon  at  a private  hospital  on  July  10th, 
1870.  The  ether  M as  oiven  on  a towel,  and,  when  the  i>atient 
l.)ecame  unconscious,  the  doctors  present,  M’ishin”' to  lie  en- 
gag(‘d  with  the  op<.“j-ation,  (>ntrusted  the  continuance  of  the 
etherization  to  a female.  When  thew  turned  their  attention 
again  to  the  patient’s  condition,  the  hrc'ath  and  the  jiulse 
M'cre  found  to  have  ceased.  At  the^io.sY  uiortnn  examination, 
eng’orgenient  of  the  pulmonary  artiMW  was  found. 

11.  On  S(‘pteml)cr  loth,  1876,  a man,  aged  JS,  had  his  right 

leg  amj)utat(‘d  for  compoiiml  fracture,  at  (Juy’s  Hospital,  by 
Mr.  Howse.  The  house-surgeon  began  with  chloroform; 
and,  M’luui  tlu‘  patieid  was  comjilclc'ly  umlc'r  its  inlluence, 
substituted  ether.  After  the  oj)eration  was  finished,  and  as 
the  effects  of  tlu‘ ether  weiv  passing  off,  retching  came  on, 
and  the  i)ulse  became  t\‘el»k'.  ^1  little  brandu  teas  given. 

Almost  immediately  aftei’wards,  the  j)atient  began  to  vomit 
ami  became  bhu‘  in  the  face.  A large  piece*  of  undigested 
meat  was  removed  from  the  l>ack  of  the  mouth;  still  no  air 
entered  the*  lungs;  other  ])i<*cesof  food  were*  removed  from 
the  entrane-e*  to  the*  larynx  with  no  be*tter  re*sults.  J'rae*he*e)- 
tomy  was  j)e*rldrme*d,  and  artitie*ial  inspiration  and  eether 
means  M'e*re*  atte*mi)te*<l  ; l)Ut  the*  patie*nt  elie*d.  At  the*  2^ost 
mortem  e*xandnation,  flu*  larynx  and  trae-he*a  we*re*  founel 
full  e)f  jiartially  dige*stcd  food. 

12.  Jdu*  Amerienu  Joinoud  of  f\fedieal  Seienec  for  Oe-tober, 
1878,  re*porte*d  a e'ase  of  de*ath  afte*r  e*ther.  '^fhe*  patient, 
years  e>ld,  had  contrae*tid  clu’st  and  lungs  seriously  re*strie'te*ei 
by  adlu'sions,  which  1 ound  the*m  down  in  all  ilire*e‘tie)iis. 
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Tlie  etlu-r  wns  adniinistoml  for  twenty  inimite.s;  deatli 
followed  :d»out  two  hours  afterwards.  At  thv  jwst  mortem. 
examination,  bronelual  mucus,  pulmonary  and  ])leural  ser- 
ous ettiision,  were  found. 

13.  Tile  Boston  Medical  and  Surgical  Journal  rejiortt'd 
anotlier  ease  of  death  under  ether.  It  Avas  of  an  old  woman 
in  M horn  etuvhi-al  luemorrhase  Avas  afterwards  found. 

14.  A man,  ajied  d!»,  was  etherized  hy  (’lovi'r’s  ajijiaratus, 
for  straiuiulated  hernia,  at  the  London  Hospital.  He  com- 
menced hy  inspirinji’  only  his  own  exjdri'd  air  for  about 
thirty  seconds;  tluai  he  had  the  ether  jiiA'en  in  the  ])roj>ortion 
of  from  a fpuirter  to  a half  for  a minute.  He  struu’^h'd,  and 
breatlied  the  ether  badly;  the  mouth-piece,  therefore,  Avas 
frequently  remoA’cd  from  his  face.  The  amount  of  ether  was 
diminished,  and,  as  his  lips  AA'ere  blue,  it  Avas  entirely  discon- 
tinued; his  breathinji'  improA'ed  a little,  but  Avas  not  <juite 
satisfactory.  The  jiulse  became  Aveaker  and  Aveakc'r,  and 
tlmdly  s.tojiped  ; respiration,  hoAvever,  continuing'  for  thirty 
seconds  or  more.  At  thepo.s^  mortem  examination,  the  heart 
was  found  tiaccid,  the  left  A'entricle  uncontracted,  the  lung's 
extremely  emphysematous,  the  bronchi  filled  Avith  muco- 
imrulent  matter,  and  other  morldd  changes  Avere  seen. 

lo.  A patient,  aged  o(),  had  to  be  operated  ujion  for  a syphil- 
itic caries  of  the  U‘g,  at  the  Hast  Sufliilk  Hosjiital.  Jliiddoridi' 
of  methylene  Avas  first  administered  ; and,  as  the  jiatient  did 
not  readily  succumb,  methylated  ether  Avas  substituted. 
The  jiatient  soon  became  unconscious ; but,  recoA'cring  un- 
duly (juickly,  the  bichloride  of  methylene  Avas  I’esunusl. 
(treat  struggling  and  peculiar  e[)ilei)tiform  coiiATilsions 
ensued,  followed  by  tonic  s]aism  ; this's))asin  r(‘laxed  ; the 
breathing  l)ecame  stertorous ; the  ))vdse  faile<l;  and  death 
supervened.  T’hert'  was  no  post  mortem  c'xami nation. 

hi.  At  the  Mooi'fu'lds  Hospital,  in  August,  bS(i7,  a A'cry 
stout  woman,  agi'd  4(5,  was  to  be  o])(.‘rated  iqton  for  cataract. 
*\  modification  ol  (MoA'^er’s  apparatus  was  used  ; fortA’  minims 
of  chloroform  wcri'  added  to  the  edher  to  prev(‘iit  the  choking 
sensation.  T lu' rc'portt'i*  <»t  the  (*ase  j)roc('i‘ds  to  sav  ; “She 
had  only  breathed  the  mixtuiA'  for  one  ndnut(',  Avhen  tlu' 
face  I H'caine  1 i \'id , and  she  con  Id , t lu‘r(‘for(‘,  ha  rd  1 a’  ha  at'  I >e('n 
under  tlu‘  influence  of  the  amesthetic.  The  pulse  and  res- 
piration continued  fully  four  min ut(>s  after  all  amesthetics 
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had  been  diseontiiim'd,”  The  amestlietic  had  bei'ii  applied 
on  and  off  for  some  time  after  tlie  tirst  alar)u.  At  the  /jost 
mortem  examination  the  lieart  was  found  tiaceid  and  einpty; 
tlie  mitral  valve  eontraeted  ; the  walls  in  a state*  of  fatty  de~ 
‘j.eneration  ; the  lunt^s  emi)hyse‘malous,  and  congested  with 
blood. 

17.  l)r.  Ivoleert  Saundl)y  pive  ether  with  Ormsby’s  inhaler 

to  a case  at  Birmingham  on  ()eto)»er  4th,  1S77.  M.  aged 
8o,  had  eontraeted  knees.  At  12.47)  P.  .M.  ether  was  eom- 
meneed  ; only  an  oiinee  was  used,  'fhere  were  no  alarming 
incidents;  very  little  stertor ; no  cyanosis;  and  the  respira- 
tions were  regular  and  full.  Afterwarels,  the  i)atient  was 
carried  out  of  the  tlu*atre  across  an  o])i‘U  court  for  titty  yards, 
though  welt  wraj)ped  u]).  .\t  2.4o  P.  M.,  oiu*  hour  and  a 

half  alter  leaving  the  theatre,  the  })atic‘Ut  sud<l(‘nly  becajue 
alarmingly  ill,  cyanotic,  and  pulseless.  7fo7r.s-  were  heard 
over  the  chest.  At  4.15  P.  M.  lie  died.  At  they>o.s7  mortem 
examination,  (edema  was  found  in  the  nu'mbranes  of  the 
brain;  no  tbrombus  in  the  jailmonary  artery ; tin*  heart  was 
healthy,  containing  a little  Idood  in  tlu*  right  auricle ; tlu* 
ventricles  were  contracted ; the  lungs  were  ]»ale  and  (edema- 
tous; the  otlu'r  organs  wei’e  healthy.  'Plu' (“ther  used  was 
of  the  specitic  gravity  72(t  722. 

18.  At  Bineoln,  ]\Iiss  S.,  aged  4--),  was  etberi/c'd  by  Dr. 
Mitchinson  for  an  ojieration  upon  a cancer  of  the  l»reast. 
Half  an  ounce  of  hrundij  iea><  (fivcn  Jb'Ht.  At  three  o^-lock, 
pure  sulphuric  ether  was  administert'd  by  means  of  an  in- 
haler, formed  of  a bag  of  muslin  covered  with  a leatlu‘1’  ease*, 
which  had  a valv'c*  at  the  ap(‘x  and  a larger  om*  at  the  lower 
edge;  the  valv(‘s  were  ojK'n,  and  air  was  allowed  frei*  ingress 
and  egress.  Another  doctor’s  linger  was  on  the  jHilse  of  the 
[latient  all  tin*  tinu*.  I lalf-aii-ounce  having  l)een  poured  into 
the  inhaler,  Dr.  Mitchinson  held  it  lightly  over  the  patient’s 
face;  immediately,  she  sjiokc*  as  if  half  unconscious,  and 
with  two  more  inhalations  bt'came  turgid  about  tin*  face, 
and  her  hands  jiincbed  and  whitt*;  thert*  was  no  juilse.  The 
tongue  was  dragged  forward,  and  st'veral  forcible  inspiral  ions 
resulted;  they,  however,  lu'canie  less  and  less  till  M.!'"),  when 
she  died.  At  the  ])0>it  mortem  examination,  the  heart  was 
found  covered  with  fat;  tin*  right  ventricle  contained  an 
ounce  of  thiid  blood,  tlu*  b‘ft  was  tirmly  contracti'd  and 
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empty;  tlie  muscular  coat  was  ouc-twcHth  (9  an  inch  thick. 
The  base  of  tlie  ri^^ht  lung-  coiitainccl  a eonsidcrahlc  (piantity 
of  fluid  blood,  and  the  base  ot  the  left  a smaller  ([Uaiitity  ; 
tlicre  was  cancerous  de])osit  in  both  lungs. 

ddie  following  eighteen  cases,  which  show,  prirad  fat-ie, 
their  (*auses  and  modes  of  dc*ath,  may  be  at  once  taken  out 
of  the  list,  viz. : — 

No.  the  old  man,  who,  aftt'r  the  amesthetie  efh'cts  of 
ether  had  pa.ssed  away,  had  not  the  strength  to  rally,  but 
passed  through  the  stages  of  confusion,  stupi<lity,  uneon- 
sciousiH'ss,  and  coma  successively  within  two  days. 

Nos.  3 and  lo,  the  ether  being  in  the  one  ease  mixed  with, 
and  in  the  other  replaced  by,  biehlorith'  of  methylene. 

No.  o,  in  which  Hobbins’  ether  was  used,  for  Dr.  Itiehard- 
.son  says  it  is  not  i)ure  ether,  but  a mixture  of  amyl  hydride 
and  anhydrous  ether ; it  is  usc'ful  in  producing  local  aiues- 
thesia  by  the  spray-machiiu'  for  Avhieh  it  is  manufactured, 
being  of  a Ioav, boiling  point  and  si>eeiti('  gravity,  and  it  is 
directly  dangerous  when  inhaled. 

No.  11,  in  which  the  trachea  was  found  tilled  with  food. 

Nosi  12  and  14,  where  ju’evious  ituhnonary  trouble  was 
just  aggi’avate<l  by  nu'ans  of  the  ether. 

Nine  cases  still  rc'inain,  in  which  t‘ther  ai)j)earcd  to  play 
no  secondary  i>art,  nor  even  to  l)e  assisted  by  any  untoward 
condition  or  eireumstancc' ; and  tin*  (piestion  immediately 
follows:  What  killed  these  j)atients?  'Fluy  who  admit  that, 
although  ether  is  .safer  than  chloroform,  it  is  not  absoluHdy 
safe,  answer  “asj>hyxia;”  whilst  all  others,  including  thosi‘ 
who  assert  the  absolut(‘  sahdy  of  ether,  give  no  answer  at 
all. 

it  may  1h‘  an  advantage  to  draw  up  the  essential  i)articu- 
lars  of  these  nine  eases  in  a taide.  so  that  we  may  the  more 
readily  compare  t hem  altoget  lu'r,  and  consider  the  folb oving 
j>oints: — 

A.  The  imj)ortant/acf.s  re])orted  in  tiu'se  eases. 

15.  'rhe  j»robal)le  conclusions  (U’duced  from  the  facts. 

c.  A theory  exi)laining  tin*  facts  and  the  deductions. 

I).  'Fbe  l»est  method  of  the  administration  ofetlu'r. 
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A.  Tfic  iinpol'tant  facts.— i'hi-y  im*  I'anily  recogni/eil  in 
looking  over  tlie  table  of  the  nine  eases. 

1.  KlluT  was  inhaled  in  various  yet  limited  (jiiantities, 
from  three  inhalations  of  it  up  to  as  many  as  would  eonsume 
half-a-j)ound  on  a towel ; and  then  prodneed  the  symptoms 
ettding  in  d^eath.  It  was  diluted  with  various  (piantities  of 
atmos]therie  air,  and  given  in  various  methods. 

L*.  The  face  was  reported  to  be  “ dusky,”  ” l)lue,”  ” dusky 
red,”  “livid,”  “eyanotie,”  or  “turgid”  in  seven  of  the  nine 
eases,  and  never  said  to  be  “white”  or  “pale;”  in  the  other 
two,  the  color  is  not  rej>orted  at  all. 

8.  In  seven  eases  the  heart  did  not  cease  till  some  time 
had  ex])ired  after  the  eommeneenient  of  the  alarming  symj)- 
toms,  and  after  the  ether  had  been  diseontinned;  the  intervals 
varying  from  four  minutes  to  three  hours.  In  those  of  which 
the  notes  were  comprehensive,  we  read  that  the  i)ulse  re- 
mained feeble,  weak,  or  good,  for  a longer  or  shorter  length 
of  time  after  the  ether  had  been  diseontinned,  or  after  the 
alarm  had  been  taken  ; in  the  other  two  eases,  no  certainty 
on  that  j)oint  can  be  gathered. 

4.  The  lungs  were  reported  to  have  been  gorged  with 
blood  in  live  eases,  and  the  j)ulmonary  artery  in  the  sixth. 
In  another,  the  trachea  contained  a clot  of  blood;  and,  of 
the  remaining  three,  two  eases  were  not  reported  at  all,  and 
one  ease  only  (No.  17),  in  which  the  ])atient  died  three  hours 
after  rlie  etluT-inhalation  was  over,  were  the  lungs  altogether 
“ pah‘,”  and  even  then  they  were  “ cedematons.” 

B.  Tivo  Deductions  seem  to  follow  from  tlu'se  facts. 

1 . The  fatal  (“fleets  of  ether  do  not  de])end  upon  any  directly 
poisonous  property  of  its  own. 

These  eases  di(‘d  by  “as|»hyxia.” 

Is  not  the  former  deduction  indicated  by  the  facts  thatth(‘ 
((uantities  of  (“llu‘r  given  in  thes(“  eases  were  various  and 
often  small,  and  the  i)roportions  of  its  mixture  with  air,  as 
well  as  the  methods  of  its  administration,  also  various?  And 
is  it  not  turtlu'r  borne  out  by  the  exj)eri(“nee  of  so  many  eases 
in  which  (“tln'r  has  b(“en  given  in  large  (luantities  with  the 
smallest  jiossible  amount  of  atmospheric  air,  and  still  the 
patients  have  to  all  appearances  been  p(>rfectly  safe? 

fsome  cases  nnght  bc“  (pioted,  such  as  those  which  caused 
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men  like  Dr,  Joy  JettVoys  to  affirm  tlie  belief  of  American 
suruery  that  ether  is  absolutely  safe ; but  one  will  suffice. 
Mr.  Furneaux  Jordan  related  a ease  in  wliich  the  etlier  was 
puslied  to  an  extrtMiie  dej'ree,  on  account  of  the  marked  and 
uncontrollable  tremor  of  the  muscles  rendering'  the  o]K‘ration 
doubly  difficult.  Tlu*  aiuesthetiser,  Mr.  Pri(#itley  Smith, 
when  reciiu'sted  by  Mr.  Jordan- to  give  the  ]iatient  more 
ether,  remarked  “ tliat  the  man  was  as  much  under  the 
influence  of  ether  as  it  was  ])OssibIe  to  effeet.” 

The  secoinl  conclusion,  that  asj)hyxia  was  the  mode  of 
death,  is,  to  my  mind,  irresistible  from  the  dusky  face,  the 
shallow resj)ii’at ion,  the  interval  between  the coinmeu cement 
of  the  alarming  symptoms  and  death,  the  engorg('d  lungs, 
and  other  signs  report(‘<l  in  most  of  the  cast's, 

c.  A Theotyj  (.wj^laining  these  facts  and  reconciling  these 
conclnsionn. — Tin*  intense  cold  •])ro<lueed  by  the  ether  under 
certain  cii’cumstances  causes  the  small  blood-vessels  of  the 
lungs  to  contract,  and  so  otter  such  degree  of  resistance  to 
the  right  vt'ntricle  of  tlu*  heart  as  to  stop  it,  if  it  be  weak  or 
wearit'd,  and  embarrass  it,  if  it  be  strong;  and,  by  watching 
the  symptoms  from  this  point  of  view,  we  are  likely  to  be 
able  to  co|)C  Avith  the  dangt'rs  as  they  may  arise,  or  even 
(may  we  liope?)  to  prevent  tlu'ir  occurence  entirely. 

Assuming  that  the  deductions  under  the  head  n are  logic- 
ally based  upon  known  fac'ts,  we  are  driven  into  a corner 
out  of  which  only  such  a theory  as  this  can  helj)  us. 

"riie  as|)hyxia  l)y  which  tliese  deaths  occur  cannot  be  said 
to  be  brought  on  by  any  interference  with  the  nerves  or 
nerve-centres  directly  concerned  in  resj)iratory  movements, 
i.  e.,  by  j)aralysis  of  respiratory  muscles,  like  the  asj)hyxia 
from  carbonic  dioxide  j>oisoning;  nor, -on  the  other  hand, 
l)y  any  mechanical  interference  with  the  air-))assages,  as  the 
asphyxia  from  hanging  or  drowning;  but  must  be  from 
interference  with  the  chemical  ]>rocess  of  the  aeration  of  the 
blood  in  the  air-cells  and  l)lood-vessels  surrounding  them. 
This  int('rference  is  not  <lue  to  the  Avant  of  oxygen,  because 
none  of  these  cases  shoAV  that  oxygen  Avas  absent ; but  most 
of  them  show  the  rev(‘rst*,  pure  atmos])heric  air  IniA  ingbeen 
breatlu'd  for  .some  time  before  death.  It  must,  then,  be  the 
result  of  the  insutticiency  of  the  circulatory  action  of  the 
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l)loo(l,  ill  the*  caijillary  vessels  of  the  lungs,  to  <lo  their  share 
in  carrying  on  res]hration.  What  ohstructs  this  eireulation? 
rt  cannot  he  that  the  hlood  is  jioisoned  with  ether;  tor,  in 
one  ease  (No.  18i,  three  inhalations  only  had  lieen  taken, 
and  in  another  (No.  ltd  the  ether  had  been  administered 
for  one  niinuti'  only.  It  must  he  from  some  ])ro|)erty  of  ether 
which  comes  into  action  in  certain  circumstances;  and, 
when  we  call  to  mind  its  power  of  producing  intense  cold 
under  some  conditions,  we  venture  to  in([uire  into  the  like- 
liliood  of  that  ])roperty  being  the  cause  of  asphyxia.  Suj)])Ose 
it  to  he  true.  Kther,  in  its  administration,  liecomesa  vapor 
by  ahsorhinga  fixed  amountof  heat  from  surrounding  media, 
generally  the  atmosj)here,  and  in  that  condition  is  inhaled 
into  the  larger  Iironehial  tubes,  and  then  liecomes  mixed 
with  the  I'esidual  air  in  the  smaller  tubes  and  alveolar 
sjiact's.  From  them  it  is  absorbed  into  and  dissolved  by  the 
hlood,  becoming  a fluid  again  virtually  in  that  act,  and 
therefore  giving  of!'  a certain  amount  of  latent  heat.  This 
heat  diffuses  itself  through  the  body  as  well  as  the  ether, 
and  ]>rol)ahly  much  faster,  the  latter  having  to  be  pushed 
on  to  otlu'r  parts  by  the  continued  addition  of  more  ether 
behind.  This  process  goes  on  as  long  as  ether  is  added. 
When  its  administration  is  discontinued  or  interrujited  for 
any  reason,  and  pure  air  allowed  to  enter  the  lungs,  the 
current  of  osmosis  hetwecui  the  hlood  in  the  capillaries  of 
the  lungs  and  the  contemts  of  the  air-cells  is  reversed,  d'he 
ether,  having  now  to  change  from  the  state  of  fluid  to  thaf 
of  vapor  again,  real)sorl>s  the  amount  of  heat  it  gave  off  on 
its  entrance  into  the  hlood.  If  the  air  which  has  justentered 
the  lungs  he  warm,  the  abstraction  of  heat  for  the  reevai)or- 
ation  of  the  ether  will  not  he  felt  by  the  lungs,  though  it  is 
sudden  and  local ; hut  if,  on  the  other  hand,  that  fresh  air 
he  cold,  whether  on  account  of  its  jiassirig  through  or  close 
to  an  ice-cold  instrument,  rendered  so  liy  the  action  of  the 
ether,  or  from  the  room  l>eing  cold,  or  from  the  i>atienf 
having  been  put  into  a cold  ])lace,  though  well  wrapped 
up,  the  amount  of  heat  re(juired  suddenly  by  the  ether 
on  its  returning  to  the  atmos])here  will  he  more  ; and 
the  lung-tissue,  not  having  stored  uj)  the  heat,  the  ether 
brought  to  it  will,  upon  this  sudden  demand,  become  so 
cold  as  to  cause  a violent  contraction  of  its  arterioles.  Such 
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an  amount  of  obstruction,  from  this  contraction  of  a large 
number  of  vessels,  without  anastomoses  or  diverticula, 
resists  the  right  side  of  the  lieart ; that,  unless  the  latter 
has  an  immense  margin  of  strength,  failure  in  its  function 
is  the  result,  and  the  patient  dies  in  a spac-e  of  time  varying 
with  the  amount  of  resistance  and  the  amount  of  strtmgth 
the  right  ventriele  possesses.  If  the  death  were  rapid,  there 
would  be  engorgement  of  the  main  branches  of  the  pulmon- 
ary artery  and  the  right  side  of  the  heart.  But  the  heart 
may  be  tible  to  overcome  this  obstruction  ; then  the  capill- 
aries of  the  lungs  become  engorged,  the  chemical  process 
in  resj)! ration  becomes  impeded,  and  the  vis  a frontc  more 
or  less  lost.  Here  is  another  and,  perhaps,  greater  resistance 
to  the  heart;  and  the  latter,  wearied  out  now,  might  fail. 
In  this  case,  death  would  be  more  delayed  than  in  the 
former;  the  pulse  might  be  felt  to  become  more  and  more 
feeble.  Afterwards  the  lungs  would  be  found  engorged  with 
blood,  and  the  right  side  of  the  heart  might  be  full  of  dark 
bl<K>d,  or  the  I’everse. 

But  a strong  lieart  might  be  suj)])Osed  to  t)vercome  even 
this  second  resistance;  then  the  engorged  ca))illaries  would 
throw  out  a ({uantity  of  serum  into  the  air-cells  and  the  sur- 
rounding tissues;  that  in  the  air-cells  becoming  frothy  and 
being  expectorated;  that  in  the  tissues,  perhaps,  after  some 
' time  becoming  reabsorbed,  or  j)ossibly  causing  so  much  diffi- 
culty in  the  acts  of  resi)iration  as  to  constitute  the  last  straw 
ajid  break  the  camel’s  back,  by  ottering  such  I'lnbarrassment 
to  th(‘  exhausted  heart  that  the  ])atient  at  last  su(*eunibs. 


I).  T/ic  Jicsf  Method  of  the  Administration  of  Ettier. — ^ly 
own  (“Xi)erience  consists  principally  in  having  administered 
amesthetics  for  ^Ir.  Bridgin  Teale’s  cases  in  private,  with 
very  few  exceptions,  during  the  last  year  and  a half.  In 
those  cases,  exc<‘i)t  with  very  young  children,  ether  has 
nearly  always  been  administered.  At  tirst  we  used  the 
spongt',  (‘overed  with  mackintosh;  then  the  American 
framewoi’k,  with  the  bandage  weaveci  in  it  ; next.  Clover’s 
larger  ai)j)aratus  ; lastly,  ( 'lover’s  smaller  and  more  recent 
inhaler.  I have  also  used  Ormsby’s  inhaler  a few  times. 

In  my  oi)inion,  Clover’s  si»ialler  inhaler  is  the  best ; it  is 
made  by  Meyer  31eltzer,  Oreat  Portland  Street.  It  is 
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composed  of  an  ether  cluunber  and  water  eJianiber,  together 
in  a eircnlar  vessel ; a bag  that  can  be  detached  ; and  a face 
piece,  which  likewise  can  be  detached,  and  wliich  rotates, 
when’  fixed  to  the  vessel,  for  the  purpose  of  regulating  the 
amount  of  ether-vapor;  it  has  no  valves  or  s})onge.  It 
possesses  the  following  advantages: — 

1.  There  is  no  struggling  or  resistance  on  the  i)art  of  the 
patient,  however  terrified  or  })rejudiced  he  may  be;  the 
ether  being  invariably  breathed  with  comfort,  and  in  many 


cases  with  even  a sense  of  pleasure. 

2.  Tlie  amount  of  ether-vapor  can  be  carefully  regulated 
to  a nicety  without  lifting  the  machine  from  the  patient’s 
face,  and,  consequently,  it  is  easy  to  keep  a patient  on  the 
very  borderland  of  insensibility  for  any  length  of  time. 

3.  The  ether  being  economized,  and  not  being  (lissii)ated 
into  the  surrounding  atmosphere,  there  is  not  only  a better 
chance  of  fresh  air  if  needed  for  the  patient,  but  there  is 


more  comfort  to  the  operator  and  his  assistants,  and  espe- 
cially to  the  amesthetiser,  who,  with  other  contrivances, 
often  inhales  a large  share  of  the  vai)or  himself,  and  in 
conse(pience  suffers  many  a lieadache.  There  is  also  a 
considerable  saving  of  ether;  an  ounce  and  a half  usually 
being  sufti(*ient  for  half  an  hour,  when  formerly  eight,  nine, 
or  more  ounces  were  used. 

4.  There  is  none  of  that  bronchial  mucus  which  gave, 
with  other  instruments,  so  much  trouble  at  the  time  of 
inhalation,  and  which  was  often  followed  by  bronchitis, 
and  in  some  instances  by  death. 

-5.  When  consciousness  has  so  far  returned  that  the  j)atient 
can  rec'ognize,  and  even  speak  sensibly,  the  sensibility  to 
pain  is  still  so  numb  that  an  operation  may  be  (‘oncluded, 
sutures  put  in,  and  dressings  applied,  without  the  slightest 
sign  of  pain  from  the  ))atient. 

6.  The  comfort  to  the  j^atient,  silencing  his  resistance  and 
calnung  his  mind,  the  ease  with  which  the  amesthetiser 
can  administer  and  regulate  the  ether  wit  bout  the  distract  ion 
caused  by  the  ])atient’s  struggles,  or  the  etherized  iitmos- 
phere,  or  the  repeated  a})i)li<*ation  to  an  ether-bottle  for 
fresh  su])])lies,  and  the  ecjuable  temperature  at  whi(‘h  the 
ether-vapor  can  be  kept,  combine  together  to  insure  the 
greater  safety  to  the  i>atient. 
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The  following  are  the  details  of  the  method  of  adminis- 
tering ether  with  the  above-mentioned  imudiine  which  I 
liave  adopted,  keeping  in  view  and  acting  upon  the  theory 
spoken  of  under  the  division  c of  this  paj)er;  and  Mr.  Teale 
expresses  himself  well  satisfied  with  the  i)ractical  results 
that  continue  uninterruptedly  under  his  observation. 

1.  Never  allow  any  solid  food,  milk,  or  spirits  to  enter  the 
patient’s  stomach  for  six  hours  beforehand. 

2.  8ee  that  the  room  is  well  warmed. 

3.  Detach  the  bag  and  face-piece  from  the  metal  vessel  of 
the  machine;  warm  the  vessel  by  placing  it  in  a basin  of 
hot  water  an  inch  deep;  pour  an  ounce  and  a half  of  methy- 
lated ether,  specific  gravity  .714,  into  the  ether-chamber; 
put  the  face-piece  to  the  vessel,  and  rotate  it  so  that  the 
indicator  ])oints  to  “no  ether.”  Let  the  patient  breathe 
through  the  vessel  without  the  bag  into  the  air,  so  that  he 
gets  only  a flavor  of  the  ether ; his  nervousness  and  fear 
will  by  this  means  be  soon  allayed,  and  confidence  gained. 
Avoid  giving  him  the  choking  sensation  until  he  becomes 
numb  to  the  ether ; l)y  giving  him  the  ether  slowly  at  first, 
imperceptibly  and  gradually  increasing  it,  the  bag  being 
placed  to  the  vessel,  and  so  stealing  ofer  his  sensitiveness 
until  he  is  (juite  “numb;”  then  proceed  rapidly  to  full 
ether,  without  any  atmospheric  air.  Watch  the  respiration 
closely" : if  it  be  at  all  embarrassed,  give  one  breath  of  fresh 
air,  and  resume  the  ether,  at  first  weak,  but  increase  it  as 
before.  He  will  soon  be  under  its  influence;  then  reduce 
the  proportion  of  ether  by  the  regulator,  so  as  to  keep  him 
just  beyond  the  boundary  line  of  sensibility;  give  him  one 
breath  of  fresh  air  occasionally.  Continue  to  watch  the 
respiration  closely.  After  the  operation,  do  not  place  the 
patient  suddenly  into  a cold  room  or  passage,  even  if  he  be 
warmly  clothed. 

DEATHS  UNDER  ETHER.* 

A coal  porter,  over  fifty  years  of  age,  was  admitted  into 
the  London  Hospital  for  strangulated  hernia.  Taxis  having 
been  used,  and  the  symptoms  unrelieved,  the  house-surgeon 
administered  ether,  using  not  more  than  an  ounce  and  a 


* British  Medical  .lournal,  May  IStli,  1878. 


REMARKS  ON  DR.  DAWSON’S  THEORY. 


47 


half  in  all ; the  patient  came  under  the  influence  rapidly 
and  without  difficulty.  The  local  examination  was  then 
proceeded  to,  with  respiration  regular  and  pulse  good. 
About  six  minutes  after  the  inhalations  began,  a sudden 
spasmodic  inspiration  was  heard  as  if  he  were  choking. 
His  tongue  was  drawn  out,  but  respiration  had  ceased,  al- 
though his  pulse  continued  to  beat  for  another  half  minute. 
Hilvester’s  artiflcial  respiration  was  employed,  but  no  spon- 
taneous inspiratory  effort  followed.  During  the  artiflcial 
respiration,  some  fmcal  matter  came  up  into  the  mouth. 

At  the  post-mortem,  the  left  ventricle  was  found  con- 
tracted; heart  healthy.  The  lungs  were  extremely  con- 
gested. There  was  foecal  staining  of  the  oesophagus  and 
larynx,  but  no  such  matter  had  been  drawn  into  the  lungs. 
The  kidneys  were  granular. 

G.  W.  Callander,  Esq.,  .stated  to  the  writer  that  ju.st  prior 
to  his  leaving  London  for  a visit  to  the  United  States,  a 
death  took  place  at  St.  Bartholomew’s  hospital  on  the  ad- 
ministration of  ether  (kind  of  ether  not  known,  but  what 
is  usually  employed  in  England,  which  is  a mixture  of  two 
or  three  ethers).  This  death  took  place  prior  to  any  opera- 
tion ; the  man  had  been  received  into  the  hospital  for  an 
intestinal  trouble. 

REMARKS  OX  DR.  DAWSON’S  THEORY. 

We  cannot  agree  with  the  Doctor  that  the  cold  has  any- 
thing whatever  to  do  with  the  fatal  results,  as  we  have 
never  found  the  skin  or  pulse  to  fail  under  ether  until  the 
inhalation  had  stoi)ped ; then  the  skin  became  moist, 
clammy,  and  cold ; and,  if  exposed,  collapse  of  the  lungs. 
If  the  system  is  not  able  to  remove  the  moisture  from  the 
skin,  the  lungs  must  suffer,  and  the  patient  dies. 

In  many  persons,  the  lungs  contain  so  little  residual  air, 
that  the  ether-vapor  Alls  them  almost  entirely,  not  only 
depriving  the  blood  of  its  recpiired  oxygen,  ljut  also  pro- 
ducing its  special  influence  upon  the  brain  and  nerves  of 
sensation  and  motion.  It  is  true  that  no  apparatus  now  at 
our  disposal  entirely  prevents  air  from  reaching  the'lungs  ; 
hut  the  great  difficulty  lies  generally  in  the  sponge  or  towel 
used  becoming  so  wet  with  the  watery  vapor,  that  a perfectly 
air-tight  covering  for  the  mouth  and  nose  is  formed,  neces- 
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warily  producing  asphyxia  if  left  too  long.  Ether,  like  water, 
may  also  till  the  trachea,  preventing  the  air  from  reaching 
the  lungs,  as  often  noticed  in  drowned  persons,  the  trachea 
being  found  full  of  water;  undoubtedly  the  prime  cause  of 
death. 

We  have  a beautiful  exemplitication  of  the  action  of  the 
oxygen  of  the  air  in  the  human  body,  in  the  elimination 
of  poisons  in  the  transient  operation  of  moderate  doses  of 
alcohol,  ether,  chloroform,  opium,  strychnia,  prussic  acid, 
snake  ])oison,  etc.,  etc.,  in  all  of  which  the  real  question  of 
life  or  death  is  one  of  time ; for  if  the  fatal  results  do  not 
speeilily  follow  the  absorption  of  the  jwison  (as  in  chloro- 
form, strychnia,  snake-bite,  or  prussic  acid)  into  the  blood, 
the  ])atient  gradually  recovers  from  its  effects,  and  the  most 
effectual  treatment  consists  in  the  maintenance  of  artificial 
respiratory  movements.  Ether  always  gives  timely  warning. 

ETHER  VERSUS  CHLOROFORM. 

Ih’of.  Ringer  [Handbook  of  Therapeutics^  seventh  edition, 
p|).  844,  Tiondon,  1878)  says:  “ Ether  for  many  years  preceded 
chloroform  as  a general  amesthetic.  At  the  present  time, 
there  is  in  this  country  much  contention  as  to  the  relative 
merits  of  chloroform  and  of  (dher ; and  ether  bids  fair  ra])idly 
to  take  the  place  of  chloroform.” 

Pure  sulphuric  ether  is,  without  doubt,  the  most  perfect 
amesthetic  we  possess  for  use  by  the  physician  and  the 
general  surgeon.  The  })roofs  of  its  safety  are  fidl  and  com- 
l)lete.  In  the  city  of  J’hiladel])hia  alone  it  has  been  used, 
w'ith  but  one  excei)tion,  since  its  introduction  in  184(),  up  to 
the  y(!ar  1878.  1 n these  thirty-two  years,  at  least  from  three 
to  five  times  a day  it  has  been  emi)loyed  by  the  nine  hundred 
and  sixty-seven  regular  physicians.  These  11,()60  days, 
multiplied  by  three,  would  give  us  34,980  administrations 
without  a single  primary  death,  and  only  one  recorded 
secondary  death.* 

If  sulphuric  ether  is  mad(‘  from  i)ure  materials,  and 
washed  with  care,  it  is  su])crior  to  all  other  amesthetics  in 
its  freedom  from  irritation  of  the  stomach,  and  in  ])rotracted 
and  dangerous  o})erations,  j)rovided  the  usual  caution  is 
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observt'd— ?•.  e.,  not  to  take  any  solid  food,  except  a biscuit 
or  cracker,  with  a glass  of  wine,  or  a small  (quantity  of 
bramly  or  whiskey  and  water,  for  six  hours  prior  to  the 
inhalation. 

To  show  that  it  can  l)e  used  for  the  most  delicate  operations 
on  the  eye,  it  is  stated  by  Dr.  Carter,  the  di.stinguished  oph- 
thalmic surgeon  of  London,  that  he  employs  ether  with 
perfectly  satisfactory  results  in  all  operations  on  the  eye  as 
regards  the  spasm  of  the  muscles,  and  without  the  ai>pear- 
ance  of  any  symptoms  to  indicate  a possibly  prejudicial 
action.  This  testimony  is  corroborated  I>y  all  the  ophthal- 
mic surgeons  of  our  city. 

In  our  own  experiments,  where  a small  quantity  of  liquid 
food  had  been  taken  before  the  inhalation,  the  pro])ortion 
of  cases  in  which  vomiting  occurred  was  only  one  in  fifty. 
Dr.  David  Webster,  of  New  York,  states,  in  his  cases  taken 
indiscriminately,  and  not  adopting  the  important  caution, 
“that  vomiting  occurred  once  in  forty-two  cases.”  In  th  irty 
j)ersons  etherized  l)y  the  late  Dr.  J.  Morgan,  ot  Dublin, 
sickness  of  the  stomach  occurred  in  only  two  cases.  In 
twenty-six  reported  by  Surgeon-Major  Porter  with  the  ether 
made  in  England,  by  the  action  of  sulphuric  acid  on  alcohols 
made  from  potato  and  wood  spirit,  vomiting  occurred  in  ten 
cases,  owing  to  its  impurities. 

“Again,  from  the  annual  report  of  Professor  Pardeleben’s 
clini('  in  Berlin,  for  187()-7,  we  learn  that  deaths  from  chlo- 
roform occurred  in  that  year  four  times  among  twelve  to 
fifteen  hundred  narcoses;  in  all  four  (*ases,  a small  amount 
of  chloroform  was  used  when  death  occurred.  These  acci- 
dents, as  well  as  an  exceedingly  large  number  of  troublesome 
narcoses,  caused  the  I’rofessor  to  abandon  chloroform,  and 
used  chloral  and  ether.  All  narcoses  have  since  been  free 
from  complications.”  * 

LOCAL  ANiEHTHESIA  AND  AN/P:8THETrCS. 

, d’he  method  of  local  amesthesia  pro])osed  by  Dr.  Bi'ii  jamin 
W.  Richardson  is*  the  one  most  generally  adopted.  The 
process  consists  in  directing  ether  on  a given  surface  of  the 
body,  the  strongest,  freed  from  alcohol  and  water,  in  minute 
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division  or  spray,  mixed  more  or  less  with  atmospheric  air. 
This  is  accomplished  by  means  of  a hand-siiray,  an  article 
which  has  become  very  popular  in  diffusing  the  various 
perfumed  waters  in  a room.  The  apparatus  consists  of  a 
bottle  to  contain  the  ether ; through  a jierforated  cork  a 
double  tube  is  passed,  one  extremity  of  the  inner  part  of 
which  goes  to  the  bottom  of  the  bottle ; above  the  cork  a 
tube  connected  with  the  bellows  (a  rubber  bag)  pierces  the 
outer  part  of  the  double  tube,  and  communicates  by  a small 
aperture  at  the  inner  end  of  the  cork  with  the  interior  of 
the  bottle.  The  inner  tube  for  delivering  the  ether  runs 
upwards  to  the  extremity  of  the  outer  tube. 

When  the  two  rubber  bags  or  bellows  are  compressed  by 
the  hand,  a double  current  of  air  is  produced  ; one  current 
descending  and  pressing  upon  the  ether,  forcing  it  along 
the  inner  tube,  and  the  otlier  ascending  through  the  outer 
tube  and  inlaying  upon  the  column  of  ether  as  it  ])asses  from 
the  inner  tube. 

KHIGOLENE, 

A product  obtained  by  the  distillation  of  petroleum,  is  also 
used  for  local  aiuesthesia;  itisthelightestofall  known  liquids, 
its  specific  gravity  being  .625;  it  boils  at  70°.  This  local 
anaesthesia,  which  is  produced  by  the  evaporation  of  these 
volatile  li(iuids,  which  i)roduce  intense  cold,  can  be  used 
with  advantage  in  minor  surgery.  It  should  never,  by 
these  agents,  affect  a large  surface;  nor  should  it  be  long 
applied,  else  it  will  freeze  ami  destroy  the  tissue,  so  that  the 
death  of  the  i)art  may  take  place. 

Dr.  Eetamendi"^  has  discovered  a new  mode  of  utilizing 
the  amesthetic  effects  of  ether-sju’ay.  After  applying  Rich- 
ardson’s spray-j)roducer  for  about  two  minutes,  in  which  he 
emi)loys  })erfectly  neutral  sulphuric  ether,  the  skin  has  by 
this  time  become  red,  and  is  the  seat  of  a disagreeable  sen- 
sation of  cold,  but  no  sensation  of  burning  in  the  ]iart.  If 
at  this  moment  an  incision,  eight  to  ten  millimetres  long, 
is  made  with  a convex  bistoury  in  the  centre  of  the  reddened 
part,  not  being  carried  dee[)er  than  the  papillary  layer  of 
the  cutis,  iimnediately  the  incision  is  made  there  is  suddenly 
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produced  an  anauiiic  zone,  which  enlarges  outwards  from 
the  point  incised. 

If  the  spray  is  again  directed  for  a few  seconds  on  the 
part  which  has  thus  become  amemic,  the  region  htT-omes 
perfectly  bloodless  and  completely  anesthetic.  The  tissues, 
when  cut,  are  like  frozen  fat,  and  have  lost  their  elasticity. 
Around  the  white  circle  there  is  a zone,  in  which  the  ane- 
mia is  not  absolute.  The  spray  directed  on  this  zone  speedily 
makes  the  anemia  and  consequent  anesthesia  coni])lete; 
the  anesthesia  can  thus  be  carried  around  or  along  a limb. 

The  theory  brought  forward  by  Dr.  Tetamendi  to  account 
for  the  effect  of  the  slight  incision  is,  that  the  cold  lu-oduced 
by  the  ether  causes  relaxation,  and  consequently  dilatation  of 
the  vessels.  The  incision  produces  a sudden  reaction,  which 
converts  the  extreme  dilatation  into  extreme  contraction. 
The  practical  advantage  is,  that  amesthesia  is  obtained 
without  a j)rolonged  application  ot  the  ether-spray. 

ANAESTHETIC  :^rIXTURE. 

H.  Sulviluiric  ether,  f5j. 

I’ulv.  camphora%  5iv.— ^1. 

Dissolve. 

On  applying  this  mixture  for  a minute  or  two  to  the  part 
where  a supertieial  operation  is  to  be  practised,  local  ames- 
thesia is  temporarily  produced. 

EXCIHION  OF  CANCER  OF  THE  BREAST  BY 
SCTSSOR-CffTTTINO  UNDER  ETHER-SPRAY, 
BY  DR.  BEN.IAMTN  AY.  RK'HARDSON. 

“ The  nature  of  the  tumor  was  sufficiently  clear.  It  was 
a hard  scirrhus,  of  the  size  of  a small  hen’s  egg,  loosely  held 
in  the  gland,  with  no  adhesions  to  the  muscular  structure 
beneath.  The  family  history  of  the  patient  confirmed  the 
diagnosis;  her  mother  had  suffered  from  scirrhus  of  the 
breast.  The  diagnosis  left  no  doubt  respecting  the  proper 
mode  of  treatment;  there  could  be  no  hesitation  in  advising 
that  the  abnormal  growth,  while  it  was  yet  easily  movable 
and  removable,  should  be  excised,  and  to  this  advice  the 
patient  gave  a willing  assent.  But  now  the  (luestion  of  the 
administration  of  an  amesthetic  came  under  consideration. 
The  action  of  the  heart  of  this  lady  was  so  intermittent  and 
irregular,  and  the  jiower  of  her  heart  was  so  reduced,  that 
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tlie  slightest  external  impression  intluenced  it  in  its  motion  ; 
she  belonged,  in  a word,  to  that  population  which  is  prone 
to  die  suddenly  from  chloroform  and  the  other  narcotic 
vapors.  I'nder  these  circumstances,  T proposed  to  the  j)atient 
that  the  tumor  should  be  excised  under  local  ansesthesia ; 
and,  that  the  failure  of  the  process,  if  failure  should  follow 
the  recommendation,  might  fall  ui)on  me  entirely,  I per- 
formed the  o])cration  myself. 

“ I operated  on  the  8th  of  May  last,  in  the  fpllowiug  man- 
ner. The  patient  having  been  placed  iir  a semi-recumbent 
position  on  a narrow  couch,  1 directed  Mr. W.  Perkins,  who 
very  elticiently  conducted  the  local  auajsthesia,  to  direct 
gently  over  the  tumor  a large  si)ray  of  common  ether,  so  as 
to  chill  thoroughly,  but  not  to  freeze  the  skin.  I let  him 
maintain  this  for  a period  of  tive  minutes,  then  1 handed 
to  him  anotlier  tube  and  bottle  for  spraying  over  the  already 
chilled  part  the  light  Iluid  called  ames^hetic  ether,  a com- 
pound of  ether  of  specific  gravity  .720  with  hydride  of  amyl. 
A few  moments’  application  of  this  lighter  ether  was  suffi- 
cient to  render  the  whole  of  the  breast  frozen  like  a hard 
snowl)all ; for  a minute  longer,  that  the  deeper  structures 
might  become  eipially  chilled,  the  spray  was  continued. 
When  the  structures  were  thus  i)repared,  instead  of  using 
a scalpel  for  cutting,  as  in  the  ordinary  way,  I made  the 
reciuired  incisions  through  the  skin  with  a pair  of  small, 
strong,  sliarp,  slightly-curved  scissors.  Commencing  the 
incision  by  an  angular  cut  at  the  outer  margin  of  the  part 
to  be  excised,  I carrieil  the  lower  blade  of  the  scissors  deeply 
into  the  breast,  with  the  edge  of  the  blade  everted  ; in  this 
way  r cut  the  lower  tlap ; then,  co)nmencing  at  the  same 
angle,  1 cut  in  the  same  manner  the  upi)er  tlap.  The  rapidity 
and  ease  with  which  these  incisions  through  the  hardened 
tissues  were  made,  struck  me  iiiost  favorably;  the  incisions 
were  deep  enough  to  enable  me  to  grasj)  the  tumor  tirmly 
witli  the  left  hand.  I now  laid  down  the  ordinary  sharp- 
cutting scissors,  and  with  a j)air  of  strong,  slightly  curved, 
tooth-edged  scissors,  I proceeded  to  cut  on  each  side  of  the 
tumor  until  I could  fairly  lift  it  uj);  then,  by  a few  strokes 
mad('  with  the  same  scissors  underneath,  I cleared  it  com- 
pletely away,  d’he  operation  lasted  precisely  three  minutes, 
and  was  unattended,  during  the  whole  time,  f»y  the  eseape 
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of  blood.  The  diseiised  mass  removed,  I had  the  ether-S[)ray 
withdrawn,  in  order  to  see  if  any  vessels  would  bleed  during- 
reaction  from  the  free/dng ; there  was  a little  oo/dng  of  blood, 
which  (iiiickly  subsided,  and  one  artery  was  tied,  both  ends 
of  the  ligature  being  cut  off  close  to  the  vessel.  The  wound, 
carefully  cleaned  with  a soft,  danij)  sponge,  was  closed  ; 
the  edges  of  it  were  secured  with  five  sutures  ; a pledget  of 
cotton-wool,  charged  with  styptic  colloid,  was  placed  over 
the  wound;  and  a lint-pad  and  firm  bandage  completed  the 
dressing.  The  patient  passed  a good  night  after  the  opera- 
tion ; she  was  allowed  to  rise  and  go  into  the  drawing-room 
on  the  following  day;  and  as  she  exhibited  no  rise  of  tem- 
perature beyond  99°  F.,  and  that  only  for  a few  hours,  and 
suffered  from  not  one  untoward  symptom,  the  dressing  was 
left  untouched  until  the  18th  of  May,  when,  oirremoving  it, 
the  wound  Avas  found  healed  throughout  its  entire  extent. 
The  sutures  were  removed  a few  days  later,  when  the  line 
of  incision  was  found  fairly  closed,  without  a iiarticle  of 
discharge  or  interruption  of  healing  at  any  point.  During 
the  whole  of  the  oiieration  the  patient  did  not  utter  a single 
expression  of  ]iain.  . 

“ 77ig  effeat  of  the  local  anccsthcsia. — It  is  certain  that  in 
this  fuse  the  local  method  afforded  everything  that  could 
be  desired  in  the  way  of  ainesthesia.  It  saved  all  acute 
pain  ; it  saved  the  jiatient  the  dread  of  death  during  the 
insensiliility  from  a general  aiuesthetic,  and  it  enabled  me 
to  proceed  in  our  task  without  a thought  as  to  the  immediate 
safety  o!’  the  [latient.  I may  say  more  for  it  still : it  war- 
ranted me  in  recommending  the  o])cration.  1 sliould  cer- 
tainly not  have  advised  any  friend  of  mine,  whose  heart 
was  in  the  same  condition  of  irritability  and  irregular  ner- 
vous supply,  to  inhale  an  aiuesthetic  vapor,  to  the  fatal 
etlects  of  which  such  conditions  of  the  circulation  are  so 
favorable.  Ap])lying,  then,  this  same  rule  to  a patient, 
who  in  putting  his  life  into  my  hands  makes  his  life  for 
the  time  mine,  1 should  consider  it  actually  wrong  to  re- 
commend a risk  I wovdd  not  myself  accept ; but,  taking 
advantage  of  the  local  method,  I had  no  occasion  to  suggest 
a danger  of  any  kind,  Avhile  I secured  my  jiatient  the 
benefits  of  aiuesthesia.  I saved  lu'r  the  dread  of  death 
from  the  effects  of  a general  aiuesthetic;  I saved  her  ])os- 
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sibly  the  symptoms  of  after-vomiting  ami  faintness;  and  I 
saved  myself  and  my  colleagues,  during  the  operation,  the 
anxiety  that  ever  attends  the  administration  of  a general 
aufesthetic  to  persons  in  whom  disease  of  the  heart  is  fore- 
known. 

'‘‘The  method  of  cutting  with  scissors,. — Local  amesthesia 
has  many  disadvantages  ; it  is  more  troublesome  than 
general  anaesthesia  as  a detail  of  practice;  and,  as  it  leaves 
the  consciousness  alive,  it  fails  at  times  in  preventing  the 
fears  of  the  patient.  But  hitherto  the  greatest  dilticulty 
in  operating  under  it,  has  been  the  obstacle  of  cutting 
through  the  hard,  frozen,  insensible  i)art;  the  resistance  to 
incision  by  the  best  cutting  knife,  and  esj^ecially  to  dissec- 
tion by  the  knife,  is  such  that  I have  seen  the  most  skillful 
surgeons  troubled  by  it;  and  I have  never  been  able  to 
complain  of  the  objection  that  has  been  made  to  the  method 
on  this  ground.  The  dithculty  is  now  overcome  by  the 
process  of  scissor-cutting  which  1 have  hero  introduced. 
The  advantage  of  the  scissors  over  the  scalpel  will  be  at 
once  i)roved  by  any  one  who  will  take  a thick,  lirm 
structure,  the  cover  of  a book,  for  example,  and  try  to  cut 
through  it;  with  the  best  of  scalpels  he  will  be  troubled, 
but  with  scissor  blades  he  will  cut  with  the  utmost  facility, 
if  the  blades  l>e  well  set.  So,,  in  cutting  through  the  frozen 
animal  tissue,  the  parts  can  be  divided  as  rapidly  as  may 
be  wished  with  the  scissor  blades,  with  i)erfect  accuracy  of 
incision,  and  as  deepl^^  as  may  be  desired;  the  cutting  is 
also  made  without  any  downward  pressure,  by  wliich  pain 
of  })ressure  is  saved  ; also  in  deej)  dissection  the  tissues, 
frozen  as  they  are  exposed,  can  be  divided  more  easily  tlian 
by  the  kiiife,  for  the  liarder  they  are  solidified  the  easier 
they  are  divided  by  the  scissor  blades.  In  a word,  T believe 
that  every  cutting  oj)eration,  in  which  local  amesthesia  is 
practicable,  may  be  })erfornied  neatly  and  eHectively  by 
scissor-cutting,  and  that  a much  larger  numl)cr  of  operations 
may  now  be  })ainlessly  carried  out  under  the  local  method. 

“ Some  little  attention  requires  to  be  paid  to  the  instru- 
ments used.  The  scissors  for  sui)ertlcial  or  skin  cutting 
should  be  excpiisitcly  sharj),  neat,  and  strong;  and  1 i)refer 
them  slightly  curved.  For  deej)  cutting,  where  there  are 
many  blood-vessels,  tin'  tooth-edged  cutters  are  valuable; 
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these  pierce,  crush,  and  divide  at  the  same  time,  and  they 
save  blood.  For  other  purposes,  as  for  division  of  a sinus, 
some  moditi cations  are  required,  and  Messrs.  Krohne&Bese- 
mann  are  now  making  for  me  a case  of  instruments  for  the  spe- 
cial purpose  of  operation  in  the  method  under  consideration. 

“ Effect  of  the  operation^  on  the  heart,  in  the  case  related  — 
No  fact  is  more  instructive  in  the  history  of  the  patient 
recorded  in  this  paper,  than  the  beneficial  effect  produced 
on  the  functions  of  the  heart  by  the  operation.  In  this 
instance,  the  cardiac  irregularity  and  irritability  were 
purely  due  to  irregular  nervous  supply,  to  nervous  irritation 
and  consequent  muscular  exhaustion.  The  irritation  might 
have  been  in  part  due  to  the  mental  anxiety  which  naturally 
accompanies  the  disease,  or  it  might  have  been  due  to  the 
irritation  of  the  tumor,  and  have  been  reflex  in  character. 
Whichever  view  be  correct,  the  result  of  the  operation  was 
curative;  and,  as  the  case  is  typical  of  a class  of  phenomena 
of  disease,  the  lesson  it  teaches  is  extended  far  beyond  it  as 
an  individual  illustration.  It  shows  that  so  soon  as  the 
heart  obtains  rest  from  the  persistent  nervous  thrill  that 
invades  it,  its  muscular  tone  returns,  and  its  irregular 
motion  and  excitability  cease.  Thus  by  operating  early  for 
the  removal  of  cancer,  the  surgeon  acts  as  physician  also, 
and  prolongs  the  general  life  by  removing  the  local  disease. 
I am  convinced  T have  seen  patients  suffering  from  cancer 
die  from  the  mental  and  local  irritation  of  the  disease  long 
before  any  development  of  the  malady  has  advanced  to  kill 
by  destruction  of  the  part  or  organ  involved  ; I infer,  there- 
fore, that  if,  without  any  danger  to  life  from  general  ames- 
thesia,  we  can  remove  external  malignant  growths  painlessly 
and  promj)tly,  so  soon  indeed  as  they  are  detected,  we  shall 
bring  art,  etfectively,  to  the  defeat  even  of  cancer.”'^ 


* Prof.  Billroth  expresses  himself  as  follows:  “Local  ansesthetics, 
which  have  for  their  object  temporary  Itlunting  of  the  pain  in  tliepart 
to  be  operated  upon,  by  application  of  a mixture  of  ice  and  saltpetre 
or  salt,  have  been  abaiidoned,  or  rather  they  have  never  l)een  generally 
received.  Recently  tliese  att(  nipts  have  again  acquired  a general  in- 
terest, as  it  seemed  tl)at  a suital)le  metliod  of  local  ana'sthesia  had  at 
last  been  found:  Dr.  B.  W.  Ricliardson,  by  means  of  a pure  spray 
blown  against  the  spot  in  the  skin,  and  such  cold  is  here  induced  that 
all  sensation  is  lost.  After  procuring  some  of  this  ether  (hydraniTl- 
iither)  from  England,  I was  satislied  of  its  perfect  action.  In  a few 
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GASOTJNK. 

This  is  a now  and  ohoa])  aj^ont  as  a local  aiuesthetie,  and 
will  answer  all  the  purposes  of  ether  at  one-fourth  the  cost. 

J)r.  (’.  J.  Essijjf,  in  the  Dental  Cosmos  for  November,  statt^s 
that  the  following  ])repa ration  has  given  uniform  satisfaction 
iis  a local  amesthetic: — 

• IJk.  Pulv.  canipliora*,  5iv. 

Etheris  sulphuris,  f.liv. — M. 

Sig.  Apply  to  the  gum,  surrounding  the  tooth  to  be  extracted,  with 
a pledget  of  cotton,  until  tliegxnns  turn  white,  when  the  tooth  can  be 
■extracted  with  very  little  pain. 

INT E RX A T.  A D:\I I XI STR ATIOX. 

Exhibited  internally,  sulphuric  ether  is  an  excellent 
•diffusible  stimulant.  It  sinks  in  water,  and  is  best  adnun- 
istered  mixed  with  sjtermaceti  and  sugar,  or  in  mucilage 
of  gum  araltic;  its  taste  is  hot,  ])ungent,  and  irritating,  and 
when  [)laced  in  the  mouth,  ears,  nose,  or  rectum,  ])ain  is 
produced.  It  dissolves  in  alcohol,  whiskey,  or  brandy;  and 
Avhen  retjuired  as  a powerful  stimulant,  as  in  fainting,  ex- 
haustion, or  collapse,  this  is  an  excellent  method  for  admin- 
istering it.  In  using  it  for  some  time,  it  is  best  given  enclosed 
in  cajisules. 

Govt. — In  sudden  attacks  of  gout  in  the  stomach  or  intes- 
tiiu's,  a useful  mixture  is  the  following: — 

li.  Spiritiis  vini  gallici, 

yEther.  afi  f.1.i< — M. 

Sig.  Dose,  one  leaspoouful  in  sugar  and  ice-water,  repeated  until 
relief  is  afforded. 

This  same  i)reiuiration  will  be  found  vahuible  in  sj)asm  of 
the  Htomach^  or  inteHtineH^  or  heart.  Ether  has  been  proven! 
useful  in  tape-worm,^  alone  or  combined  with  the  oleo-rt'sin 

seconds  the  skin  became  chalky  white  and  absolutely  without  sensa- 
tion, but  the  effect  hardl.v  extends  through  a moderately  thick  cutis; 
and,  if  the  ether  be  still  blown  against  t he  cut  surface,  the  frozen  tissues 
cannot  be  distinguished  from  each  other,  and  the  knife,  being  coated 
with  ice,  will  no  longer  cut.  Hence,  even  in  this  most  perfect  lorm, 
local  aiuesthesia  can  only  be  used  advan tageousl.v  in  a few  minor 
operations.  My  foinier  dread,  that  healing  of  the  wound  would  l)c 
essentially  interfered  with  by  this  freezing  of  the  part,  has  been  shown 
to  be  groundless.”— Fourt  h German  edition,  translated  by  r.  E.  Hack- 
ley,  A.  M.,  M.  D.,  New  York,  1S71»,  p.  21. 
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of  the  male  fern.  The  patient  must  live  upon  milk  and  a 
little  bread  for  one  day,  and  the  following  morning,  fasting, 
take  the  full  dose: — 

ft.  Oleo  resinaj  Filicis,  5ss. 

^FJther.  I'.’i.j. 

Mucilag.  acaeiaj,  ad.  ft.  fSss. — M. 

This  is  to  be  re]>eated  in  three  hours;  in  the  evening  food 
ean  be  taken,  to  he  followed  with  a full  dose  of  castor  oil 
with  twenty  drops  of  si)irits  of  turpentine.  Some  French 
authorities  prefer  to  give  f5iss.  of  ethei’  alone,  administered 
at  once,  and  followed  in  two  hours  by  the  purgative. 

Kther  is  also  one  of  our  most  potent  remedies  in  hi/steria, 
especially  when  associated  with  valerian,  assaftetida, 
musk,  or  cani]dior.  In  the  first  with  the  fluid  exfracfs,  as 
follows: — 

fl.  .Ether. 

Valerian,  ex.  liuid.  aa  fSj. — M. 

Sif?.  A teaspooiiful  every  hour. 

In  the  second  it  is  mixed  with  the  tinctures  as  follows: — 

ft.  .EtVier. 

Tinct.  Assafoetidaj,  aa  SJ. 

iMucilag.  acacite,  5j.— M. 

Sii^.  A teaspcjonful  evei’y  hour  until  relieved. 

With  musk : — 

K.  Moschus,  :oi.j. 

.Ether. 

.M uci lag.  acacia;,  aa  f5j.— 31. 

Sig.  A teaspoon ful  every  hour. 

With  camphor,  ether  is  not  only  useful  in  hysteria,  hut 
all  forms  of  '' nervousness"  in  di/smenorrheca,  diarrhoea, 
oholora,  abnor)nal  sexual  excitement,  epilepsy,  hysterical, 
puerperal,  and  strychnic  convulsions.  Cani})hor  with  ether 
is  best  adndnistered  as  follows: — 


Vitelli  ovi. 

•hj. 

I’ll! V.  camphora*. 

5i,j. 

.Ether. 

5ij.— 31 

Add  the  ether  to  the  camphor,  and  then  the  emulsion  ; administer 
in  tablespoonful  doses  every  two  hours. 

Cure  of  Sciatica  by  subcutaneous  injections  of  ether. — J)r.  C. 
(t.  Foinegys  reports,  in  the  Cincinnedi  Lancet  and  Observer, 
the  successful  treatment  of  a ease  of  sciatica  by  means  of 
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hypodermic  administration  of  ether,  and  tliat,  too,  after 
almost  every  other  tiling-  had  been  tried.  He  first  gave 
lifteen  drops, which  was  followed  immediately  by  great  pain, 
blit  which  soon  passed  off.  The  injection,  in  increasing 
doses  u])  to  thirty  drojis,  was  repeated  morning  and  evening 
for  three  days,  when  the  patient  was  discharged  cured.  No 
local  injury  resulted  ; the  injections  were  made  in  the  ordi- 
nary superficial  method,  and  not  deep. 

According  to  Zuelzer,  ether  can  be  used  as  a stimulant  in 
small  doses  by  hypodermic  injections.  He  states  that  the 
symptoms  of  collapse  are  relieved  by  it,  and  absce.sses  are 
rare;  the  quantity  recommended  is  one  cubic  centimetre, 
or  about  sixteen  minims. 

Asthma. — Inhalation  of  ether  is  very  valuable  to  obtain 
relief  in  spasmodic  asthma,  and  obtain  sleep  for  the  patient. 
It  can  be  employed  alone,  or  associated  with  tinctura  digi- 
talis or  conium.  The  ordinary  dose  of  the  ether  if  from  ten 
to  forty  minims,  and  the  tincture  of  digitalis  from  ten  to 
thirty  minims. 

The  Ether-spray  in  Post-partum  Hemorrhage. — Mr.  W. 
Handsel  Griffiths,  of  Dulilin,  reports  in  the  Practitioner  the 
use  of  the  etlier-sjiray  in  two  cases  of  post-parturn  hemorr- 
hage, in  which  the  usual  means  of  arresting  the  flow  had 
been  resorted  to  without  effect.  He  directed  the  spray  over 
the  abdominal  walls,  along  the  spine,  and  over  the  genitals; 
in  both  cases  the  uterus  contracted  immediately,  and  hemorr- 
hage ceased. 

Coryza  and  Obstinate  Hoarseness. — Drs.  Chapman  and 
Physick  recommended  tlievaiiorof  eiiual  parts  of  Hoflinan’s 
anodyne  or  compound  spirits  of  sulphuric  etlier  with  equal 
parts  of  laudanum  in  cases  of  recent  catarrh,  in  coryza,  and 
obstinate  hoarseness,  by  inhalation.* 

Chorea. — A jet  or  hand  spray  of  sul]ihuric  ether,  free  from 
alcohol,  applied  to  the  spine  will  relieve  the  most  violent 
spasmodic  or  convulsive  attack  of  chorea,  with  the  subse- 
(]uent  use  of  Fowler’s  solution,  five  to  ten  drops  three  times 
a day  in  water,  and  occasional  application  of  the  galvanic 
current  to  the  spine. 

* I have  also  employed  one-quarter  grain  of  sulphate  of  morphia  in 
the  place  of  the  laudanum,  making  a more  elegant  preparation,  and 
with  good  success. 
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JS^crvous  Aphonia,  or  Temporary  Loss  of  Voice— Tha 
vapor  of  ether  liatj  been  hii>lily  reeoinniended  as  a most 
valuable  remedy  in  hysterical  or  nervous  loss  of  voice.  It 
has  been  the  means  of  discovering  malingerers,  who  were 
supposed  or  stated  to  be  deaf  and  dunib,^  and  v ho,  as  soon 
as  they  came  under  its  amesthetic  intluence,  were  able  both 
to  hear  and  speak. 

Diphtheritic  Angina,  or  Pseudo- Membranous  Croup  — 
Cases  of  diphtheritic  angina  have  been  treated  with  success 
by  inhalations  of  ether  and  steam. 

Ether  alone  by  inhalation  is  extremely 
useful  in  the  relief  of  whooping-cough ; and  a combination 
of  ether  sixty  parts,  chlorotbrm  thirty  parts,  and  turpentine 
one  part,  has  been  found  a most  successful  remedy,  by  con- 
lining  the  patient  to  his  room,  and  making  him,  at  every 
access  of  coughing,  place  before  his  mouth  a small  piece  of 
cloth,  folded  several  times,  and  wet  with  a teaspoontul  of  the 
mixture.!  This  remedy  I have  used  with  most  gratifying 
results,  at  the  same  time  employing,  between  the  paroxysms, 
extract  l)elladonna  and  quinine  sulph.  internally,  with  the 
inhalation  of  diluted  carbolic  acid  in  the  patient’s  room. 

ETHER  IN  IMITIGATION  OF  THE  AGONIES 

OF  HEATH. 

I avail  myself  of  the  re'portcd  trials  of  the  late  John  C. 
Warren,  ISI.  H.,t  “On  the  use  of  ether  in  mitigating  the 
agonies  of  death,”  and  his  reasons  for  employing  it  in  a free 
and  decided  manner.  He  says: — 

“ I am  fully  aware  that  the  agony  in  the  dissolution  of  t he 
bond  l)etween  the  bodily  frame  and  its  spiritual  tenant  is 
not  so  great  as  it  is  believed  to  be ; for,  having  questioned  a 
great  numlier  of  persons  passing  through  the  last  stage  of 
earthly  existence,  whether  they  suttered  pain,  the  answer 
has  been  almost  uniformly  in  the  negative;  and  on  imiuiring 
what  sensation  was  experienced,  the  reply  has  been  such  as 

* See  TurnbviU’s  Manual  of  Diseases  of  the  Ear,  pp.  312-315.  Phila- 
delphia: .1.  B.  Lippincott  A Co. 

t American  Practitioner,  .Tuly,  1875. 

t Etherization,  with  Surgieal  Remarks  by  .lohn  C.  Warren,  M,  D., 
Emeritus  Professor  of  Anatomy  and  Surgery  University  of  Cambridge, 
Surgeon  at  IMassaehusetts  General  Hospital,  Boston.  William  D. 
Tick  nor  & Co.,  Boston,  1S47,  pp.  70. 
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to  Ictul  mo  to  oonsidor  it  an  imdetinable  sense  of  discomfort. 
Tlie  intellectual  facvdties  appear  to  be  so  clouded  and  con- 
fused, that  they  are  unable  to  take  cognizance  of  the  agitation 
which  convulses  the  physical  organization. 

“ There  are,  however,  exceptional  eases,  in  which  there  is 
great  bodily  suffering;  and  there  is  in  all  men  an  instinctive 
dread  of  the  })ains  of  death.  If  we  find  the  means  of  pre- 
venting or  relieving  these  pains,  the  great  change  may  be 
viewed  without  horror,  and  even  with  tranquillity.  He 
who  woidd  ('xi)erience  a real  euthanasia  should  not,  however, 
trust  merely  to  the  virtues  of  ether,  but  should  also  have 
settled  his  accounts  with  this  world,  and  be  well  pr<,‘pared 
to  settle  those  of  the  future. 

“ In  illustration  of  the  pratdice  alluded  to  may  Ik*  men- 
tioned the  case  of  a lady,  who  died  of  dysentery  in  the 
sunnner  of  1847,  at  the  age  of  ninety.  [She  had  lK*en  my 
])atient  more  than  forty  years;  and  during  that  time,  Ix'sides 
heavy  domestic  calamities,  had  undergone  a number  of  at- 
tacks of  ])leurisy,  one  of  pericarditis,  a severe  and  ])rolnu‘ted 
bleeding  from  the  stomach,  with  symidoms  of  malignant 
disease  of  this  organ.  [She  was  once  dangerously  i)oisoned 
by  eating  partridge;  moreover,  by  a fall  she  had  a fracture 
of  the  neck  of  the  thigh-bone,  and  soon  after  her  restoration 
was  attacked  with  senile  mortification  of  the  foot,  from 
which,  having  suffered  months  of  intense  pain,  she  Avholly 
recover'd. 

“ V(*ry  temperate  in  her  eating  and  drinking,  and  of  a 
religious  character,  she  was  cheerful  notwithstanding  all 
these  visitations ; ap))eared  to  enjoy  life  more  as  slu*  grew’ 
older,  went  out  freely,  and  made  two  or  three  excursions 
into  the  country  within  a few  weeks  of  her  last  illness. 

“The  dysenteric  attack,  which  terminated  her  career, 
accompanied  with  sym])toms  of  unusual  severity,  was  only 
relieved  foi’  a v(*ry  short  time  by  the  use  of  oi)ium.  After 
more  than  two  weeks  of  illness,  violent  })ain  occur]*e<l  in  one 
of  the  feet,  with  discoloration,  ending  in  gangrene.  The 
pain  of  mortification  suddenly  ceasing  under  the  use  of 
opium,  that  of  the  abd())nen  returned,  with  convulsive 
twMtchings  of  the  limbs;  and  other  remedies  failing  to  miti- 
gate these  sym})tojns,  inhalation  of  et  ber  was  enij)loy«'d  with 
perfect  relief. 
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“ From  the  first  inhalation  to  the  period  of  her  deatli  five 
days  elapsed,  durin,i>’  which  a considerable  ninnher  of  ether- 
izjitions  were  used,  and  witli  such  ettect  that,  as  soon  as  any 
sufferinj*’ occurred,  she  desired  ether.  In  the  intervals,  her 
mind  was  clear;  she  arranged  such  worldly  matters  as  re- 
mained unsettled,  received  the  con.solations  of  religion,  and 
tinally,  under  ethereal  intluence,  her  spirit  imperceptibly 
took  its  flight. 

“ Vivisections. — An  excellent  use  of  ether  may  he  made 
in  regard  to  animal  vivisections.  The  people  of  this  country, 
in  common  with  their  English  jn-ogenitors,  have  always 
viewed  the  torturing  of  living  animals  for  scientific  purposes 
with  invincible  repugnance.  Great  has  been  the  sacrifice 
of  improvement  in  physiology  and  surgery  which  this  sen- 
timent has  cost  the  medical  profession.  Ether  enables  us 
to  lull  the  sensibilities  of  the  victim,  tranquilly  pursue  the 
natural  workings  of  the  internal  organs,  and  the  changes 
which  take  ]>lace  from  experimental  applications;  while 
the  student  of  surgery  can  accustom  himself  to  those  guslies 
of  the  vital  tluid,  which,  in  the  human  body,  are  viewed 
witli  so  much  terror  by  the  unpractised.  Animals  of  any 
size  may  be  etherized  in  a box,  or  by  covering  the  head  with 
an  india-rubber  sack,  into  which  a mixture  of  ether  and 
atmospheric  air  is  forced.” 

Vivisections  with  Ether  and  Chloroform. — Prof. 
vScliiff,  of  Florence,  states:  ” In  our  experiments,  that  is,  in 
more  than  three  thousand  cases,  we  have  adopted  etheriza- 
tion with  a view  to  preserve  the  life  of  animals ; and  that, 
with  few  exceptions,  indicated  elsewhere  (INIemoir  on  the 
Laryngeal  Nerve),  not  a single  case  of  death  occurred.  On 
the  other  hand,  chloroform  has  cost  us  a considerable  num- 
ber of  animals  when  I have  v'ished  to  push  ana?stliesia  to 
its  ultimate  stage.” 
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Ethers  wliich  have iiniesLhetic properties,  .\cetic  Etliei'.  ExijeriineiUs 
hy  J)r.  II.  C.  Wood  on  animals,  etc.  Formic  Ether.  Ilyasson’s  con- 
clusions ill  regard  to  it.  Ifydriodic  Ether.  I’roiiertiesaml  olijections 
to  its  use.  ^Methylic  Ether.  Dr.  Richardson  s experiments  with  it. 
Hichloride  of  Methylene.  Observations  upon  it  by  l)r..ronesofCork, 
Dr.  Taylor  and  Spencer  Wells  of  London.  Iodide  of  Methyl.  Amy- 
lene.  Bromide  of  Ethyl,  or  Hydi’obromic  Ether.  Properties.  Mode 
of  preparation,  and  experiments  by  the  writer.  Chloride  and  Bi- 
chloride of  Ethylene.  Oxygen,  Nitrogen  and  Hydrogen  Oases  as 
anaisthetics. 

ACKTIC  KTHKR  (C,H  ,( '.IIsO,  I. 

Acetic  other  i.s  colorless,  ami  has  an  a.ureeahle  odoi’ and 
huriiinj^  taste.  Sjieeitie  g'ravity  0.8D;  hoilinjr  point  hi5°.2  F. 
If  kept  in  contact  with  ttir,  and  in  the  presence  of  water, 
free  ac(‘tic  acid  is  formed.  According:  to  Dr.  H.  ('.  \A'hod, 
ill  pigeons  and  rabbits  it  jirodiict's  [lerfect  unconscionsnes.s 
without  as  much  jirevious  struggling  as  when  snliihurie 
ether  is  used,  and  has  the  tidvantage  over  that  compound  of 
being  less  inflaimnahle ; on  the  other  hand,  its  volatility  is 
less.  No  exiierimenter  has  employed  this  ether  on  man  to 
lirodm-e  aiuesthesia. 

FOKMK'  FTHER  (C2H5CI I( ).,). 

Formic  ether  is  a colorless  li<[uid,  recalling  the  odor  of 
rum,  and  having  an  agreetihle  taste*.  Speeilie  gravity 
0.915;  density  62.8;  boiling  point  127°. 6 h\  It  dissolves  in 
nine  jiai’ts  of  water  and  all  jirojairtions  in  alcohol,  ether, 
llxed  and  volatile  oils.  Bya.sson  made  .some  experiments 
with  it  on  animals,  and  found  that  this  c'ther  deeoni[)0.sed 
into  alcohol  and  alkaline  formiates  through  tin*  alkalit'S  of 
the  blood.  When  inhah'd,  it  lowers  the  tcmiK'rat lire*  and 
imluces  asphyxia. 

H VDRIODir  l-yrilFK  tC.!!  ,!  I. 

Hydriodie  ether  is  a eolorh'ss  non-intlanmiahle  liepiid, 
lia  ving  a pceuliai*  ethere'al  odor  and  taste*,  seeluhk*  in  alee)he)l. 


KTJIHKS  WITH  AN.HSTHKTU' 


l‘l{()l‘KK'nKS. 


aiul  nearly  insoluble  in  water.  It  boils  at  F.;  speeilie 

.liravity  of' liciuid  at  S2°,  1.97oo.  Exposed  to  the  air  and  liabt 
it  liberates  iodine  and  becomes  bi-own,  wbieli  irritates  the 
nostrils  and  causes  lachryjnation,  and  is  soinetinies  employed 
by  inhalation  to  bring  the  system  umk-r  the  inl1ucnc(>  of 
iodine  in  chroni(.'  bi'onchitis  and  phthisis. 


METH  V J . I C K'm  EK  ( ( 'J 1 3 1 .( ). 

Methylic  ether  is  a colorless  and  very  inllammabh'  gas, 
heavier  than  air,  of  an  o])i)ressive  odoi\  It  is  soluble  in 
water, wood  s])irit,  alcohol,  and  (‘thcr.  A saturat('d  solution 
in  other,  at  32°  E.,  has  been  recommended  by  Dr.  it.  W. 
Richardson,  who  ex})erimented  upon  himselt,  and  lound 
that  there  wtis  no  ])reliminary  spasm  (‘xcited  in  the  larynx 
or  elsewhere.  The  i)ulse  arose  to  ninety-six,  and  tlu'ames- 
thesia  was  perfect;  yet  he  obje<-ted  to  it,  becaust'  it  rapidly 
\’olatili/es  from  its  solution,  and  on  account  of  its  unpleasant 
odor.  Dr.  ( 'a rter  states : “ Tn  Dr.  Ricdiardson’s  own  hamis,, 

1 have  seen  the  various  (new)  ethers  act  p(‘rfectly  vi‘11,  ])]'o- 
ducing  com])lete  unconsciousness  and  relaxation  of  musch!' 
without  either  struggling  or  sickness,  and  without  unpleas- 
ant symptoms  of  any  kind;  but  I cannot  judge  how  tar  such 
results  may  have  been  due  to  the  (pialities  of  the  agents 
(‘inployed,  how  far  due  to  specially  skillful  or  careful  admin- 
istration, or  how  far  to  the  state  of  the  patients  themselves.’’’'' 

BICHLORIDE  OF  SrETHVLENE  (('H,('L). 

Bichloride  of  inet  hyh'iie  was  discov('red  in  1840,  but  v as 
introduced  by  Dr.  B.  W.  Richardson  in  iSttT.  For  some 
years  it  has  received  the  fullest  trials  at  iNioortields  ()])h- 
thalmic  Hospital,  liondon,  where  they  noW  use,  almost 
('xclusively,  sidphurie  ether.  'Within  the  two  years’  ti'ial  of 
the  bichloride  of  met hylene  in  the  hospital  above  refi'rred 
to,  two  deaths  occiu'rc'd  without  any  indication  of  danger 
from  the  state  of  the  pulse  or  lu'iii't;  in  the  last  instance  of 
death,  it  occurred  from  the  ('xhibition  of  one  drachm  and  a 


* In  specific  •gravity,  t)oiling  point,  etc.,  \vc  Itavo  followed  I'rof.Win. 
Allen  Miller's  Elements  of  Clienil.sl ry,  I’arl  III,  Orjianie  ( licmiKtry 
(TiOndon : r>onfiinan,  (fi’cen,  Keader  A Dyer,  lonrth  edition,  1SG0\  or 
Prof.  MaisclVs  National  Dispensatory  ( Philadclidiia  : H.C.  I.ea,  ISTfl). 
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hall'  of  nietliylone  to  a licaltliy  sailor,  aged  twenty-seven 
years.  Jt  has  been  eni])loyed  not  only  in  short  operations, 
hut  also  in  such  operations  as  ovariotomy.  “ Of  this  agent, 
l,)r.  Jones,*  of  Cork,  has  had  considerable  experience,  having 
used  it  constantly  for  all  minor  02)crations  in  hosi)ital  and 
private  practice  for  over  seven  years.  Hard  drinkers  or  old 
tipi>lers  bore  this  form  of  ana3sthetic  badly,  and  on  some 
occasions  he  has  been  alarmed  and  comjielled  to  desist  from 
its  administration  ; he  also  found  it  to  be  dangerous  in  old 
cases  of  chest  afFection.  His  mode  of  administration  was  in 
a conical  gauze  bag  lined  with  llannel,  and  containing  a 
small  sponge.” 

Mode  of  preparation. — Bichloride  of  methylene  is  both 
ditticult  and  expensive  to  make.  It  is  prepared  by  heating 
o]ie  })art  of  methylic  alcohol,  two  parts  of  common  salt,  and 
three  parts  of  sul])huric  acid,  and  jiassing  the  gas  through 
water  into  a glass  globe,  into  which  chlorine  gas  is  conducted 
at  the  same  time.  The  globe  is  «lrawn  out  below  so  as  to 
form  a thin  tube,  which  ])asses  into  one  tubulure  of  a Woulfe 
bottle,  the  second  tul)ulure  being  connected  by  means  of  a 
bent  glass  tube  with  a second  Woulfe  bottle,  this  second 
bottle  being  ])laced  in  ice  ; the  other  tubulure  of  this  second 
bottle  is  connected  with  a flask  cooled  by  means  of  a freezing 
mixture.  The  liijuid  which  is  condensed  in  the  Woulfe 
bottles  is  chiefly  chloroform,  while  that  in  the  flask  is 
almost  ])ure  methylene  dichloride,  or  bichloride  of  methy- 
lene. 

Jiichlori<le  of  methylene  is  a colorless  fluid,  having  an 
.odor  much  like  that  of  chloroform.  Jt  is  pleasant  to  inhale 
as  a vaj)oi-,  and  i>roduces  very  little  irritation  of  the  fauces 
and  air-passages.  Its  specific  gravity  is  1.344,  and  its  boiling 
])oint  10-3°  F.  From  its  easier  evaj)oration,  it  rc((uires  freer 
administration  than  chloroform;  and  because  of  its  denser 
vapor,  less  (|uantity  than  ether. 

I had  a small  (juantity  of  it  prepared  by  Dr. W.  H.  Greene, 
a comiietenf  chemist ; and  even  with  all  his  care  the  sjieci- 
meii  contained  chloroform.  Its  boiling  i)oiut  was  105°  F. 
Bichloride  of  methylene  has  no  action  on  test-paper,  is 


* Mcdicul  IlcspoiisilUlity  in  the  Choice  of  Ame-stlieUc-s.  By  H.  M. 
.loncs,  M.  D.,  Surgeon  to  Cork  Ophthalmic  Hospital.  Cork,  1876. 
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soluble  ill  alcohol  and  ether,  and  is  freciueiitl y mixed  with 
other  ethers  in  Enaiand,  this  heiny  easily  ac(-ounted  tor  by 
the  ditlieulty  in  makiny  it,  and  its  cost.  These  various 
mixtures  jrive  us  a clue  to  its  uneciual  character  in  regard  to 
safety,  in  the  hands  of  ditterent  cxjierinienters.  Its  vapor 
has  a density  of  8.01:1,  and  burns  with  a bright  Haine.  It 
has  been  tested  by  the  late  Dr.  Washington  Atlee,  who  did 
not  find  it  as  satisfactorv  as  his  mixture  of  ether  and  ehloro- 
form.  8ix  deaths  have  occurred  from  its  use.  There  is  no 
doubt  that  it  has  many  of  the  dangerous  cpialities  of  chloro- 
form, as  it  belongs  to  the  same  chemical  family,  and  tleath 
results  from  syncope,  with  dilated  pujiils. 

The  bichloride  of  methylene  is  employed  in  the  Samaritan 
Free  Hosintal,  of  London  ; and  the  officer  in  charge  of  the 
anaesthetic  states  it  to  be  very  satisfactory,  .lunker’s  form 
of  aiijiaratus  is  used  for  its  administration.  The  mortality 
from  this  agent  is  two  in  ten  thousand,  or  one  to  five  thou- 
sand  

As  T have  stated  above,  the  strongest  advocate  for  the 
bichloride  of  methylene  or  chloromethyl  is  Mr.  .1.  S]HUicer 
Wells,*  who  believes  that  with  this  agent  he  has  had  all  the 
advantages  of  com]>lete  amesthesia,  with  fewer  drawbacks 
than  any  other;  this  is  his  experience  of  live  yt'ars,  and  of 
three  hundred  and  fifty  serious  operations.  He  gives  it 
diluted  with  air  by  Junker’s  apparatus,  and,  from  his  doidds 
of  its  composition,  we  sus])cct  what  he  emj>loys  to  be  a mix- 
ture of  methylic  alcohol  and  chloroform.  Idieseare  his  own 
AVf>rds:  “Whatever  may  he  its  chemical  com])ositioii  ,wlu‘thei’ 
it  is  chloroform  mixed  with  somespirit  or  etlier,  or  wliether 
it  is  really  bichloride  of  methylene,  I am  still  content  with 
the  eflects  of  the  rujuid  sold  undci’  that  name.”' 

Dr.  'raylorf  also  states  that  “a  mixture  of  chloroform  and 
ether  has  been  sold  as  bichloride  of  nu'thy lene.  On  shaking 
this  nn.xture  with  water,  the  chlorofoi-m  is  separated  and^ 
sinks.”  He  reports  thi’ce  deaths  from  this  agtmt,  and  the 
allegation,  therefore,  that  the  vapor  possesses  any  giH'att'r 
degree  ot  safety  than  chlorf)form  in  surgical  ))ractice,  is  not 
sui)ported  by  facts. 


^tootinfj;  of  Hritisli  Medical  Association,  1>7(. 
t On  I’oisons,  oj).  cit.  p.  til’s. 


DKATJl  FltO.^I  1'irK  OF  ,MK'l'JlVl.KNi:. 

Cas]-:  1, — A (loath  from  l)iolilori(U‘ of  mothylono  took  plaoo 
at  tlio  I jKswioh  Hosj)ital,En»ilaiul,\vliichaflor(lsa  romarkaltle 
illustration  of  tho  relative  safety  of  that  drug  and  of  ether. 
The  i)atient  was  fifty-six  yc'ars  of  age,  and  was  to  have  had  a 
necrosed  hone  removed  from  his  leg.  He  was  first  given 
the  methylene,  which  was  changed  for  ether,  for  some  cause 
which  is  not  stated,  hut  whicli  may  have  been  somealarming 
sym])tom  ])roduced  hy  the  methylene.  Having  taken  the 
ether  with  safety  until  amesthesia  was  obtained,  the  opca-a- 
tion  was  proceeded  with  ; hut,  the  patient  being  allowed  to 
wake  too  soon,  the  methylene  was  again  resorted  to;  in 
fifteen  seconds  he  was  dead.  Xo  2^ost  mortem  examination 
was  made,  luit  some  ingenious  person  hazarded  a guess  that 
there  had  l)een  unol)served  apo])lexy ; and  the  juiw,  ha])py 
at  any  alternative  except  condemnation,  adopted  the  hint, 
and  voted  the  death  accidental,  and  the  medical  officers  free 
of  all  blame.  A most  unsatisfactory  case  in  all  its  aspects, 
and  one  which  should  i)lease  the  medical  officers  inculpated 
less  than  any  one  else;  such  a fatality  may  be  hidden  away 
by  such  a verdict,  but  no  one  can  be  satisfied,  without  evi- 
dence, that  the  case  was  not  one  of  amesthetic  manslaughtei’. 
— Medical  J*ress,  London. 

Cask  2.  Pharmaceutical  Journal.,  1871,  p.  87o.  Male,  fet. 
forty.  Given  during  an  o])eration  on  the  eye;  result,  death 
in  live  minutes.  J^08t  mortem,  congestion  of  the  lungs. 

C.VSK  3.  Pharmaceutical  Journal,  \Kll,  iSIale.  In- 

haled 5iss;  result,  death  rapid.  Postmortem,  no  si)ecial 
post  mortem  a] )pc‘a ranees. 

Cask  4.  Ijancet,  October  23d,  180b,  ]i.  582.  ISlr.  Marshall. 
jMale,  Jct.  tliirty-nine;  f)iss.  The  man  was  sitting  in  a chair 
during  the  time  of  administration,  and  ])repa)’ing  for  an 
operation.  Symptoms,  pupils  slightly  dilated;  no  stertor  or 
lividity  of  c()untenance ; result,  death. 

Cask  5.  One  of  the  most  painful  cas('s  of  death  from  the 
va])or  of  metliylated  ether  occurred  in  the  Birmingham 
Hospital,  England,  under  iSlr.  'fait.  A patient  was  a1)0ut 
to  undergo  the  oi)eration  of  ovariotomy;  live  drachms  of 
nu'thylated  ('tlier  in  vajx)!’  were  administered  to  her  on  a 
fold  of  a towel,  by  tbe  resident  medical  officer.  The  pulse 
suddenly  stojtped,  the  i>upils  became  <lilated,and  respiration 
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censed  ; all  efforts  at  restoration  were  fruitless.  On  inspec- 
tion, the  heart  and  all  the  other  organs  were  healthy,  except 
the  ovary. — Lancet^  July  5tli,  1873,  j).  23. 

IODIDE  OF  ^lETHYT.  (CHal)- 

'This. compound  was  discovered  by  Dumas  and  J'eligot  in 
LSo'),  and  is  made  hy  combining  [thosphorus,  iodine,  and 
methylic  alcohol.  A safer  and  more  agreeable  ])reparation 
of  it  is  ]nade,  according  to  Wanklyn,  by  mixing  iodide  of 
[)Otassimn  and  anhydivous  methylic  alcohol  in  a retort,  in 
ecpuvalent  proportions;  dry  chlorine  gas  is  j)assed  into  the 
mixture,  wlTich  is  then  (iistilled,  and  the  distillate  agitated 
with  water  and  rectified. 

Iodide  of  methyl  is  a colorless  liquid  of  an  ethereal  odor. 
S])ccific  gravity,  2.1h9,  at  32°  F. ; it  boils  at  110°  F.,  and 
burns  with  difficulty,  giving  off  violet  va})ors.  This  agent 
was  pro])osed  in  1808  hy  Dr.  J>.  AV.  Kichardson  as  an  ahtes- 
thetic,  hut  was  found  hy  him  and  hy  l*rof.  Simpson  as  unsafe. 
It  has  Iteen  recommended  as  a local  amesthetic  in  c-ancerous 
cases. 

AMVLENE. 

'The  vapor  of  this  li([uid  was  introduced  hy  the  late  Dr. 
Snow  as  a srd)stitute  for  the  vapor  of  chloroform.  It  i^ro- 
duces  a loss  of  sensibility  without  causing  com})lete  coma  or 
stu]ior.  Its  use  has  already  led  to  at  least  two  deaths,  and 
is,  according  to  Dr.  'Taylor,"'''  not  so  safe  an  agent  as  chloro- 
form vapor  for  surgical  i)urposes.  The  only  appearance  met 
with  in  oiU‘ fatal  case  was  an  em]>hysematotis  state  of  the 
lungs,  or  excessive  dilatation  of  the  air-cells  [Medical  limes 
and  Gazette^  A])ril  4th  and  18th,  1857,  p]>.  332,  381),  and  in 
the  otlier  a distension  of  the  right  cavities  of  the  heart  with 
dark  fluid  blood.  'There  was  no  congestion  of  the  brain, 
and  no  smell  of  amylene  i)er(‘e])tible  in  the  body. — Medical 
Times  and  Gazette,  August  8th,  1857,  p.  T33. 


P.ltOAIIDF  OF  ETHYL  OR  H YDRORROAl  10  ETHER 

(C'oH.Rr). 


Rromi<leof  ethyl  (C9H-I>r),  or  “ hydi’obromic  (‘ther,’’  is  a 
colorless  Ii(pdd,  Avith  an  agreeable  odor;  it  boils  at  about 


On  Poisons,  op.  cit.  p.  (>‘27. 
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40°.7  C.  (10o°.8  F.j,  lias  a density  of  1.419  at  1.')°  C.  (69°  F.); 
the  boiling  point  and  density  are,  therefore,  internic'<4iate 
between  those  of  chloroform  and  suliihuric  ether. 

Properties. — Transjiarent  and  colorless  liipiid,  hciivier 
than  water  (Serullas);  specific  gravity  1.40  (Lowig),  1.473^1 
at  0°  (Pierre) ; vapor  density  3.754  (P.  iNlarchand  J.  per  cm. 
188);  very  volatile ; boiling  point  40°. 7 C.  when  the  baro- 
meter stands  at  757  mm.  (Iderre) ; has  a strong  ctherea'l  odor 
and  pungent  taste  (Serullasj.  According  to  Lowig,  its  ta.sti'^ 
is  strongly  and  disagreeably  sweetish,  with  a somewha,t 
burning  after-tastv.  The  vapor,  when  inhaled,  exerts  an 
aiuesthetic  action,  like  chloroform  (Kobin,  Compt.  Rend. 
xxxii.  069).  It  is  sparingly  soluble  in  water,  but  mi.xes  in 
all  jiroportions  with  alcohol  and  ether. 

Peco  I n posit  ions. — 1.  Vaiior  of  hydrobromic  ether  passed 
through  a glass  tube  at  a low  red  heat  is  resolved  into  ethy- 
lene and  hydrobromic  acid  gas.  2.  It  burns  with  difliculty, 
but  with  a beautiful  green  flame,  "svliich  does  not  sinoke,  a 
strong  odor  of  hydrobromic  acid  being  at  the  same  time 
evolved.  3.  It  is  not  decomposed  by  nitric  acid,  oil  of  vitriol, 
or  potassium.  4.  With  ammonia  it  yitdds  hydrobromate  of 
ethylamine. 

Hromide  of  ethyl  absorbed  by  the  respiratory  passagtss 
produces,  according  to  INI.  llabiiteau,*  of  Paris,  absolute 
amesthesia  as  rapidly;  or  even  more  rajiidly,  than  chloro- 
form. This  result  has  been  established  with  frogs,  rabbits, 
dogs,  etc.  After  five  minutes’  (sometimes  after  two  minutes’) 
inhalation,  by  means  of  a s])onge  saturated  in  bromide  of 
ethyl,  dogs  were  com])letely  ainesthetized  ; the  animals 
recovered  more  raj)ldly  than  when  chloroform  was  used. 

Hromide  of  ethyl  is  not  caustic,  nor  even  irritant,  when 
compared  to  chloroform  ; it  can  be  ingested  without  <lifli- 
culty,  and  ap])lied  without  danger,  not  only  subcutaneously, 
but  to  the  external  auditory  meatus  and  to  the  mucous  mem- 
branes. In  this  res])ect  it  is  ])referahle  to  chloroform,  which, 
is  very  caustic,  and  tosuli»huric  ether,  of  which  the  ingestion 
is  nearly  impo.ssible.  Introduced  into  the  human  stomach 
in  doses  of  from  fifteen  to  twc'uty  dro])S,  bromide  of  ethyl 
does  not  i)roduce  amesthesia  as  when  absorbed  in  suflicient 


* (,'uinptes  Keiulns,  vol.  l.x.x.xiii.  i>.  12!U; 
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qiuuitity  by  tlio  respiratory  passages;  it  soothes  ])ain,  tends 
to  induce  sleej),  and  does  not  disturb  the  appetite. 

This  hydrobroinic  ether  is  sparingly  soluble  in  water,  and 
water  shaken  with  it  acipiires  a ]»leasant  taste  and  odor; 
frogs  i>laeed  in  water  so  saturated  undergo  aniesthesia  in 
ten  or  fifteen  minutes.  It  is  eliminated  nearly  entirely,  it 
not  completely,  by  the  respiratory  passages,  whatever  may 
liave  been  the  mode  of  absorption ; at  most,  only  traces  of  it 
are  found  in  the  urine  when  it  has  been  introduced  into  the 
stomach,  ami  an  extremely  small  (piantity  can  be  detected 
in  that  secretion  when  it  has  been  inhaled.  Bromide  of 
ethyl  does  not  decomi)Ose  in  the  organism  to  form  an  alka- 
line bromide.  Bromide  of  etliyl  is  an  amestlietic  agent, 
possessing  })roperties  intermediate  between  those  of  chloro- 
form, bromoform,  and  ether. 

1 was  the  first  to  experiment  with  this  ether  upon  man.  ft 
was  prepared  for  me  by  Prof.  ,1.  P.  Remington  of  this  city,  and 
subsecpiently  in  larger  (piantity  by  Dr.W.  H.  Greene.  This 
ether  was  discovered  by  Serullas  in  1S27.  It  is  [trodiiced  by 
action  of  bromine  on  alcohol  in  the  jiresence  of  phosphorus. 

The  method  which  INlr.  Remington  first  cnijdoyed  was 
that  of  the  celeliratcd  chemist  De  Vrij,  by  distilling  four 
parts  i)ulverized  bromide  of  potassium,  with  five  ])arts  of  a 
mixture,  of  two  parts  strong  suli»huric  acid  and  one  part 
alcohol  of  ninety-six  per  cent.  The  Professor  then  made  the 
second  sample  of  hydrobroinic  ether  by  a modification  of 
I’erson lie’s  [irocess,  replacing  the  iihosjthorus  by  amor- 
jihous  jthosphorus ; lint  we  found  that  the  jireparation  had 
a phosiihoric  taste  and  odor,  and  contained  minute  ])articles 
of  amoi’iihous  ]dios]ihorus.  This  amount  of  phosphorus 
jiroduced  brain  disturbance,  and  a.  jieculiar  odor  of  mustard 
noticeable  in  the  breath  of  those  who  inhaled  it. 

INIy  first  experiment  was  with  a small  (piantity,  and  subse- 
(pieiitly  r used  twenty-two  ounces,  f found  it  was  colorless, 
witli  an  agreeable  odor  and  pleasant  taste;  tlie  boiling  ]>oint 
40°. 9 G.,  and  its  density  heavier  than  water.  When  inhaled, 
it  in’odiiced  more  of  the  agreeable  effects  of  chloroform,  and 
did  not  increase  tlie  imlse  over  its  normal  beat,  whilst  its 
action  was  very  rajnd.  In  the  second  state  (becaus(>  tlie 
etlier  first  prepared  was  not  juire,  /.  e.,  free  from  traces  of 
j)hosi»horusj  it  caused  an  intermission  of  the  pulse  every 
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.second  l»eal.  d’lirce  teaspoon  fids  were  added  to  a ])int  of 
water,  and  tliev  sank  to  the  hottoin  in  ^lobides  ; and  ni)on 
being  shaken,  they  were  in  i)ar(  dittiised  without  ])rodueing 
anv  chanue  in  the  coloi’ of  the  water.  A large-sized  livelv 
frogwas  then  |)laced  in  this  ]nntof  water  tlins  cliargc'd,  and 
lie  made  nnnieroiis  eii(U*avors  to  get  out  of  it,  and  it  reiiuireil 
twenty  ininntes  before  he  was  fnlly  under  its  inlinenee. 
'Tlie  ainesthetie  efleet  was  most  ])rofoiind;  (>ven  his  lieart 
eonld  just  he  felt  making  a most  feeble  effort,  and  his  I’espir- 
ations  entirely  ceased,  as  lar  as  I eonld  judge;  he  was  jier- 
feetly  relaxed;  the  extremities  became  a livid-red  color,  and 
a])j>arently  lifele.ss,  and  no  jiinehing  or  ])rieking  was  felt  by 
him.  After  the  frog  had  h(‘eii  removed,  he  remaiiu'd  in  this 
state  for  lifty-eight  minutes,  and  then  began  to  make  some 
slight  movements;  and,  when  tlu‘  hour  was  u]),  was  alile 
to  move  about  in  a langnid  manner. 

* I made  the  following  experiment  with  it  in  the  ear: — 
A teasiioonful  was  mixed  with  one  of  glycerine  and  water, 
and  was  placed  in  the  ear  of  a patient  who  was  suffering 
from  otalgia.  The  jiatient  stated  it  gave  her  some  jiain, 
with  a feeling  of  heat;  lad  these  sensations  soon  jiassi'd 
away,  and  her  jiain  was  relieved,  ]\o  intlammation  or  cans- 
tie  effects  residted  from  its  use  in  the  auditory  canal,  which 
was  very  irritable.  1 attemiited  to  use  a small  (]iiantity  of 
chloroform  on  cotton  in  the  same  ear,  hnt  it  could  not  lie 
l.)onu‘  in  contact  even  fora  few  seconds,  it  caused  .so  much 
distrc'ss  and  irritation  of  tlie  parts.  A third  use  of  it  was  by 
inhalation,  on  a patient  about  toundergoa  iiainful  operation  ; 
it  induct'd  a flight  feeling  of  nausea,  and  she  was  very  rapidly 
brought  under  its  i nthienee,  and  it  did  not  jirodnee  tin*  intt'r- 
mission  in  the  jadse  as  in  the  first  ease. 

I administer  hydrohromie  ether  by  the  mouth,  triturate<l 
with  glycerine,  gnm-arahie  in  powder,  or  a small  portion  ol 
spermaceti,  as  it  is  so  much  heavier  than  wafer,  and  its 
effect  u])on  llu'  mneous  membrane  is  slightly  irritating  it 
not  given  ])i’operly  (nu.xed),  as  it  pnxluet'S  a teeling  ot 
warmth,  and,  as  usual,  eructation  ofga'i'ous  ether, 

K.  I'lther  Hydrol)roinic,  .xxTTl^. 
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It  ha>  I lu'soothiiio: effects  of  tlio  bromides  Oil  the  lindn,  and 
tlio  samc  effects  in  relievinji'  heailaehe,  rinj’ini'  in  tlieears, 
or  tinnitus  anrinm,  /.  e.,\vhen  there  is  no  permanent  organic 
change  in  the  ear.  It  has  all  the  properties  of  snlplmrie 
c'ther  in  relieving  colic,  tlatnlenee,  and  hysteria,  also  asthma 
and  sjiasmodie  eongli.  I have  employed  the  hydrohromie 
ether  liy  iidialation,  and  as  intra-tympanal  injected  vapor 
in  a nnmht'r  of  eases  in  tinnitus  anrinm,  where,  in  the  most 
of  tlu'  eases  the  noises  were  of  a nervous  character,  i.  c.,  tlu‘ 
resnlt  of  functional  distnrhance,  with  suc<-ess ; hitt  as  the 
great  majority  of  these  cases  of  tinnitus  arise  and  are  kept 
n]i  liy  an  altered  condition  of  the  middle  ear,*  the  result  ol 
excessive  secretion  of  c(‘riimen,  Idood,  mucus,  or  pus,  these 
latter  conditions  must  lie  relieved  hy  local  ami  general  tr(*at- 
mcid  in  conjunction  with  the  liydrohromic  ether,  etc.  I 
prefer  the  hydrohromie  ether  to  nitrite  of  amyl  or  hydro- 
hromic  acid,  there  being  less  risk  than  with  the  first,  and 
hccanse  of  its  having  yielded  better  results  than  the  acid  in 
]uy  hands.  Tlie  following  cases  will  serve  to  illustrate  its 
advantage  over  chloroform  as  an  aiuesthetic,  and  for  the 
relief  of  tinnitus  before  referred  to. 

CaskI. — INIarch  loth,  1878.  Juniata'\V.,aged  eighteen,  resi- 
dence Pennsylvania;  father  living;  mother  died  ofcongestion 
of  the  lirain.  (leneral  healtli  good  ; both  ears  affected  ; ear 
most  affected  was  the  left ; duration,  three  years;  presumed 
cause,  cold  ; livi'd  ju'ar  a dani])  mill ; has  also  suffered  from 
scarlet  fever  and  meask's;  has  no  pain  in  tlu'  (‘ars,  hut  has 
a rustling  and  jinnijiing  noise  in. her  head.  The  only  treaf- 
ment  which  she  has  had  prior  to  visiting  me,  was  washing 
out  l)y  syringing  the  ears.  The  meatus  of  both  sides  w(>re 
free  from  even  the  normal  secretion  of  cerumen  ; mendirana 
tympani  of  both  ears  opacpie,  dull,  sunken,  and  witliouf  any 
light  spot;  eustachian  tidies  narrowed;  ])haryngeal  oritices 
swollen,  and  the  swolkni  mucous  membrane  on  edges  dis- 
posed to  close  th(>  faucial  opening;  nostril  of  the  left  side 
.'Wollen  and  colhqised.  Hearing  distance  of  right  ('ar,  four 
feet  with  a watch  of  thirty  feif  ; hearing  distance  of  left  ear, 
seven  inches  with  tlie  same  watch.  Stoi)i)ing  the  ear  ]U’o- 
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duces  dizziness;  is  subject  to  vertigo  from  slight  causes; 
has  chronic  pharyngitis. 

Diagnosis. — Clironic  catarrh  of  middle  ear  and  tubes,  witli 
congestion  of  labyrinth  and  semicircular  canals,  etc. 

Treatment. — Careful  use  of  eustachian  catheter  to  inflate 
middle  ear  to  remove  the  mucus;  attention  to  throat  by 
means  of  spray  of  carbolic  acid,  extract  of  i>inus  canadensis, 
etc.  Used  bromide  of  potassium  for  some  time  without 
much  effect  upon  the  noises,  but  with  an  improvement  in 
the  hearing  of  the  tlefective  ear  to  double  the  hearing  dis- 
tance by  the  27th  of  March.  The  alkaline  treatment  was 
then  changed  to  extract  of  belladonna,  ergot,  and  hydro- 
brotnic  acid,  which  was  continued  until  May  with  less 
vertigo,  but  the  noises  continued.  As  her  niemory  was 
more  or  less  affected,  the  treatment  was  then  changed  to  a 
solution  of  ])hosphoric  acid  as  a lemonade ; the  eustachian 
tubes  were  touched  at  their  orifices  with  a solution  of  nitrate 
of  silver,  of  forty  grains  to  the  ounce  of  water,  by  means  of 
the  author’s  eustachian  forccjjs,  and  then  mcdicatc.d  and 
washed  out  through  the  nose  by  a solution  of  chloride  of 
sodium.  The  hearing  further  imiiroved  to  three  feet,  and 
the  whole  condition  of  the  young  ])erson  was  improved; 
she  had,  however,  still  these  noises.  During  ^lay  the  spray 
of  chloroform,  nitrite  of  amyl,  sulphuric  ether,  and  hydro- 
bromic  ether,  were  all  at  different  times  passed  into  the 
middle  ear  by  means  of  the  eustachian  catheter,  and  were 
inflated  freely  by  means  of  Politzer’s  air-bag  fitting  to  the 
orifice  of  the  catheter.  Xone  of  them  even  improved  or 
relieved  the  noises  except  the  hydrobromic  ether;  when 
fully  under  the  influence  of  this  agent  the  noises  all  disap- 
peared, and  after  the  effects  had  jiassed  away  she  had  not 
the  distress  in  her  head  or  heart  which  she  had  under  the 
influence  of  chloroform,  neither  had  she  the  disposition  to 
faint  w'hich  was  jiroduced  by  chloroform.  Hi'r  rec'overy 
from  the  amesthetic  inlluence  of  the  hydrobromic  ether  was 
])romi)t  and  complete,  while  it  recpiired  fully  one  hour  to 
recover  from  the  (,'hloroform,  after  which,  for  a whole  day, 
slie  felt  faint  and  distressed. 

Casi:  2. — April,  1878.  T.  Jv.,  aged  fifty -seven,  of  Philadel- 
phia, a gentleman  o,f  means,  who  has  suffere<l  from  jiericard- 
itis,  with  irregular  action  of  the  heart,  also  with  flatulent 
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dyspepsia  and  distressing  i)ains  in  tlie  lower  bowels  and 
rectum.  He  has  had  to  resort  to  large  doses  of  anodynes, 
with  eamiinatives,  for  relief,  and  has  had  to  l)e  placed,  at 
times,  under  the  inlluenee  of  sulphuric  ether  and  chloroform; 
l)ut  the  former  agent  always,  from  the  lirst,  caused  great 
distress,  clammy  skin,  and  cough,  owing  to  oi)2)ression  fol- 
lowing their  use;  with  the  latter,  by  distress  in  his  head 
and  heart,  and  intense  throbbing  of  the  vessels  of  the  brain. 
J placed  this  patient  three  different  times  under  the  inlluenee 
of  hydrobromic  ether,  with  entire  relief  to  his  pain  and  less 
distress  of  his  heart,  and  more  rapid  elimination  of  the  (kug 
from  his  system. 

Case  3, — September,  1877.  Jas.  W.  H.,  aged  twenty-one, 
a mechanic,  while  making  some  alterations  in  my  house, 
had  been  suflering  with  acute  periostitis  of  the  jaw,  and, 
owing  to  exposure  to  cold,  the  inflammation  became  so  in- 
tense and  distressing  tliat  he  had  to  give  uji  his  work.  On 
examination  it  was  found  to  involve  the  antrum  highmo- 
rianum,  and  I feared  pus  had  formed  in  it.  I proposed  at 
once  to  extract  the  tooth,  and  cut  down  to  the  bone;  he  was 
very  timid  and  nervous,  heart  irregular  and  pulse  fluttering, 
and  desired  to  have  an  anajsthetic.  Fearing  the  efiects  of 
chloroform,  and  the  long  period  consumed  in  such  cases  by 
the  administration  of  sulphuric  ether,  I proposed  this  new 
agent  to  him,  and  ho  agreed  to  it.  I i>laced  upon  an  Allis’ 
inhaler  15iij  of  hydrobromic  ether,  and,  although  he  breathed 
it  with  great  irregularity,  in  the  course  of  three  minutes  he 
was  fully  under  its  influence.  1 extracted  the  tooth,  and 
cut  through  the  bone  into  the  antrum,  which  incision  was 
followed  by  a tree  discharge  of  blood  and  pus  without  his 
evincing  the  least  indication  of  pain.  His  recovery  was  in 
about  the  same  time  as  was  consumed  in  the  administration, 
and  it  was  so  complete  that  he  was  able  to  resume  his  occu- 
pation after  an  hour’s  rest.  He  had  no  vomiting,  not  even 
nausea  following  it, 

C ASE  4.  M.  P. , aged  twenty-three  years,  student  of  medi- 
cine; health  perfect,  ])ulse  sixty-eight,  respiration  normal, 
not  at  all  nervous.  On  an  empty  stomach,  inhaled,  by  an 
Allis  inhaler,  f.^iiss  of  hydrohromie  ether,  producing  com- 
plete aiuesthesia  in  two  minutes  and  a half ; ])ulse  not 
influenced  in  the  least,  temperature  normal,  respiration  hut 
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slightly  arcrlerated.  So  ('<)mj)let('  was  the  inthience  of  the 
aiuesthetie  that  the  eoriiea  could  be  touched  with  the  huger 
without  causing  motion  of  the  eyelids.  Snoring  loudly. 
l''rom  the  time  of  discontinuing  the  administration  to  com- 
})lete  consciousness  tu'o  mi.mifes,  so  that  he  was  able 
to  walk  and  talk  coherently  ; had,  after  rising  from  the 
recumbent  posture,  slight  vomiting  of  mucus. 

( 'ASK  o. — With  two  drachmsvof  hydrobromic  ether  com- 
pletely amestheti/.ed  a child  of  six  years  of  age  in  about 
three  minutes.  AN'hile  fully  under  its  influence,  slit  uj)  both 
(•analieuli  and  inti’oduced  Bowman’s  probes,  without  evi- 
<lence  of  ])ain  ; consciousness  returned  imnu'diately  after, 
'riie  ether  was  withdrawn  dui-ing  the  oj)eration  ; no  vomiting 
or  other  bad  symi>toms. 

(’ask  (). — After  the  administration  of  about  four  drachms 
of  hydrobromic  ether,  Allis’  inhaler,  secured  suflicient  ames- 
thesia  to  lacerate*  a soft  cataract  in  a child  tbiH'c  years  of  age. 
Xo  othei’ amesthetic  during  the  opca-ation.  Xo  bad  symp- 
toms, no  N’omiting,  and  rapid  return  to  consciousness. 

Cask  7. — Administered  to  a woman,  by  Allis’  inhaler, 
hydrobromic  ether.  This  patient  was  feeble,  but  heart  nor- 
mtil ; subject  to  bronchial  asthma;  stomach  wjis  fortunately 
em})ty.  Complete  aiifcsthesia  was  induced  in  three  minutes, 
and  kept  up  for  five  minutes,  during  removal  of  cystic  tumor 
from  her  head;  after  ojteration  there  wtis  slight  vomitiitg  of 
mucus. 

Cask  S. — A woman,  aged  twenty-live,  with  a pc'culiar 
hyj)er-sensiti veness  of  the  whole  alinuaitary  tract,  with  ex- 
cessive torpidity  of  the  bowels,  retroversion  of  llu“  uti'rus, 
and  neuralgia  of  the  si)lanchnic  nerves,  with  drt'adful  suf- 
fering. With  a little  b'ss  than  one  ounce  of  hydrobromic 
ether  there  was  ])roduced  coni])lete  amesthesia  iu  four 
minutes,  long  enough  for  placing  of  a pessary  to  relieve  the 
above  sym])toms.  During  the  administration  the  ]>ulse  was 
but  slightly  acceh'rated  ; return  of  consciousness  was  accom- 
]>anied  by  excessive  gagging  and  vomiting  of  larg(M(uaiitities 
of  mucus,  great  burning  in  stomacb  and  tbroat,  severe 
headache,  cold  })crs])iration,  weak  and  rapid  i>uls(>,  all  of 
which  continued  for  twenty-four  hours,  with  more  or  less 
severity.  Both  sidphuric  etluu’  and  chloroform  had  previ- 
ouslv,  on  sev(*ral  occasions,  ])roduc('d  similar  sym]»toms, 
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Init  not  so  si‘\’oivly.  ^hiny  of  the  distrossiny  symptoms  in 
this  c-ast*  wt‘iv  owiny  to  the  peonliar  slnugishnoss  of  tiie 
inU'stinos,  due  to  the  irritation  caused  by  conj^estion  and 
ehanyw  of  })osition  of  the  uterus,  and  this  oxt<‘ndin.<z:  to  the 
ovaries,  and  passiiii''  up  to  the  sensory  nerves  ot  that  or^an, 
thence  to  the  nerve  centres,  wlnaua'  it  was  ladleeted  dowm 
to  the  splanehnics.  At  the  time  they  are  thus  excited,  and 
sinudta neously  with  the  arrest  ot  the  jH'ristaltie  action,  tlie 
blood-] )ressur(‘  rises  in  the  aorta  and  its  hranclies,  from  tlie 
blood  beins^-  driven  out  of  tlie  intestinal  vessels  by  their 
contraction.  In  such  cases  lar^t' doscvs  of  opium  would  he 
the  best  renu'dy  in  pills  of  one  grain,  twice  a day,  with  hot 
fomentations  over  the  abdomen  as  a laxative. 

Cash  i). — Child  three  yt'ars  old,  and  jierfectly  healthy; 
had  lacerated  soft  i)alate  by  running  into  it  a pointe<l  ])iece 
of  wood.  Two  slight  s])rinklings  of  hydrobromic  ether  on 
a.  napkin  sulliciently  relaxed  the  ])atient,  and  produced  such 
temporary  aiuesthesia  as  to  permit  touching  of  cornea  and 
thorough  examination  and  stitching  of  the  wound,  and  full 
examination  of  faucc's. 

Cask  10. — March  i^Ist,  LS7!).  Dr.  Wm.  iNt.  A.,  ad.  twenty- 
three,  was  suttering  the  intense  pain  caused  by  a furunculous 
abscess  iji  tlie  anterior  wall  of  the  meatus  auditoris.  He  had 
used  leeches  over  the  same  region,  and  had  lost  a consider- 
able amount  of  blood  ; hence  his  condition  was  not  the  best, 
as  he  was  wt'akened  by  the  loss  of  blood  as  Avell  as  l>y  jiain. 
Administen'd  Ipydrobromic  ether  u])on  a towel. 

“A  small  (piantity  of  hydrobromic  ether  was  placed  on  a 
towel,  and  by  taking  long  inspirations,  and  expiring  in  the 
same  manner,  I was  very  soon  under  the  (.dl’ects;  I could 
hold  up  the  towel  to  my  face  no  longer,  and  my  hands 
dropjied  down  to  my  side.  Dr.  Charles  Turnbull  then  used 
the  knife:  I could  feel  it  grate  as  he  cut,  but  1 experienci'd 
no  piiin.  I do  not  think  there  was  a total  loss  of  conscious- 
ness, as  1 could  see  and  hear  what  was  going  on  around  me. 
'Plu'  hydrobromic  ethei*  did  not  have  the  nasty  smell  of  the 
suljihuric  ether.  I had  often  taken  this  etlu'r  for  pur])osesof 
exjieriment,  and  when  F came  out  I most  always  had  heail- 
ache  for  some  hours  after.  The  after-ettects  of  hydrobromic 
ether  in  my  case,  after  the  first  live  minutes,  were  nothing.” 

Cash  11. — O.  K.,  aged  twenty  years;  absc(>ss  of  h'ft  lachry- 
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mal  .sac.  Inlialed  f.jii  on  a towel ; when  under  the  inlliience 
of  the  hydrohroniie  ether  hands  fell  to  side  as  with  Dr.  A. ; 
judse  120  after  o])cration,  and  l)efore  100,  and  after  first  five 
ins])irations  lOO.  Stood  uj>  after  operation  (1.  e.,  opening 
and  putting  in  a tent  of  linen  i,  and  said  he  felt  the  cut — the 
cold  .steel — l)ut  no  })ain  ; and  after  moving  about,  felt  nothing 
from  the  ether.  Xo  sickness  nor  giddine.ss. 

Cask  i2. — ■Mary  Adams,  set.  twenty-five  years,- single,  was 
suflering  from  the  gri-at  deformity  of  .symmetrical  tumors  of 
a large  size  on  l)oth  ears,  as  may  seen  l)y  ligure  9.  They  had 


Fig.  !t. 

I)een  removed  .-^ix  years  previous,  hut  had  again  returned  of 
increased  size.  As  the  tumors  involved  the  whole  of  the  lohe 
and  part  of  the  helix  and  antitragus,  it  re(iiiired  tedious  dis- 
section to  save  all  the  skin  and  get  rid  of  the  lihrous  tumor,* 

See  page  13-5,  A ( 'liMical  Manual  of  tin*  Diseases  of  the  Ear,  i>y  the 
writer,  for  a full  account  of  tlie  cause  ami  pathology  of  these  tumors. 
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which  Wiis  aliiiost  as  hav<l  as  cartilage,  aiul  a\'oid  <lcf<>i‘niit\  . 
The  patient  Mas  under  the  inllnence  of  snli)hnric  ether  for 
one  hour,  and  ei^ht  ouiua's  w t‘n‘ (‘inploycd.  ith  the  second 
slic  passed  more  (puckly  under  tiu'  intlmmcc  of  the  liydro- 
hroini(‘  (‘ther,  and  tlu'  o|)i“ration  was  conii)h'ti“d  in  lialt  an 
hour,  stitchiiifi’ and  cveiythine',  witli  tin*  use  ol  two  ounces 
of  tlie  etlier.  d'lu‘  incisions  both  lu‘ah“d  l»y  first  inttmtion, 
and  tlic  ])afient  has  no  appearanct'  of  tlu‘  deformity,  M'itli 
both  cars  of  smaller  size'  hut  very  natural  ap]K‘arance. 

Cask  13.— March  2dth,  1S7!».  Sanu'  ])atient,  Mary  Adams. 
'rh(‘  o])eration  was  ))erfornu‘<l  l>y  Dr.  h.  Turnbull,  assist(‘d 
by  Drs.  A ngiKW,  Samuel  K.  Stcrlin.a',  and  ('.  S.  Turnbull, 
d'lu'  case  was  carefully  watched,  in  ordc'r  to  t(‘st  the  influence^ 
of  the  liydrohromic  ether  on  the  pulse,  respiration,  general 
condition,  etc.,  of  the  Moman.  Defort'  the  opi'ration  tin* 
pulse  was  100  ami  the  respiration  2S,  l>ut  this  wassomcM  hat 
(‘xcessive,  and  was  doubtless  caused  by  the  patient  running 
up  and  down  two  11  ights  of  stairs  s('vcra  1 times  just  before^ 
tin'  hydrohr(»i*rie  ether  was  given;  her  normal  pulse  is  72, 
and  r(‘s])iration  20.  Dr.  ('.  S.  'rund)ull  counted  100  for  first 
minute,  100  for  the  fourth,  KtO  for  tlu'  sixth,  100  for  eighth  ; at 
the  sixth  minute  the  respiration  was  30;  from  the  fifth  to 
tenth  minute  tlu're  was  muscular  lagidity.  Didst'  at  tM'cnti- 
eth  minute,  84  lieats  in  ndnuti';  twi'tity-two  ndnuti's,  ill); 
t\venty-liv(>  minutes,  100;  thirty  minutes,  90.  Head  and 
face  Mi're  cold,  and  there  was  somt*  |H'rspiration  aftc'i’  the 
1‘ther  was  M ithdraw  n.  She  said  she  felt  no  pain,  although 
at  times  there  Mas  a state  of  muscular  rigidity  ; the  patient 
also  stated  that  she  did  not  fi'el  so  badly  after  this  ether 
had  l)cen  M ithdraM  ii  as  she  did  after  slu‘  took  the  sulphuriii 
ether,  on  tlu*  [trevious  occasion,  for  removal  of  the  same  kind 
of  tumor  from  the  other  ear,  Thi'  hydi‘oltrondc  ellu'r  M’as 
given  M’ldh'  the  Moinan  M’as  in  a sitting  iiosturi*,  and  sin* 
M'as  able  after  its  removal  to  take  oh'  her  shoes  and  go  to  bed 
M'ithout  any  assistant';  she  Mas  not  al)le  to  do  this  after 
the  otlu'r  operation.  The  iniiiils  did  not  seem  to  hi'  iidln- 
enced.  'Phis  si'cond  operation  took  one-half  t he  time  of  t he 
lirst. 

Cash  14. — Miss  hk  ( b,  let.  seven  ti'i'ii.  It  M'as  noticed,  March 
loth,  187!»,  that  the  M'nlls  of  I'xternal  im-atus  weri'  slightly 
sMolh'ii,  but  there  M'as  no  pain;  and  on  lilth  furnneulous 
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abscess  was  diagnosed  Just  within  external  meatus,  whicli 
was  so  much  swollen  that  even  the  smallest  s])eeulum  eould 
not  be  iuti’odueed,  there  also  being  eonsiderable  ])aiii.  Ap- 
plied in  the  external  ear  a piece  ofeotton  saturated  with  warm 
wineof  opium,  and  directed  same  to  )je  eontimied  every  few 
hours,  Avith  ai)plications  of  cloths  wrung  out  of  hot  water, 
nuring  the  time  for  the  next  three  days  she  sutfered  very 
much,  when  she  again  presented  herself  at  the  clinic,  and 
she  was  immediately  given,  by  inhalation  from  a folded 
towel,  f5ij  of  hydrohromic  ether,  under  the  intiuence  of 
which  sh(‘  i)assed  without  the  least  ditficulty  of  respiration 
or  any  museular  resistance  whatever;  the  time  occupied 
did  not  exeeed  three  ininutes.  The  ether  was  now  sus])ended 
and  the  al)scess  opened  by  J)r.  L.  Turnbull,  the  incision 
being  made  down  to  the  bone;  the  })art  hied  very  freely. 
Hemorrhagi'  was  encouraged  by  injections  of  warm  water, 
when  the  patient  recovered  consciousness,  but  witti  slight 
hysterical  symptoms,  which  very  soon  i)assed  ott‘.  After 
bleeding  had  ceased,  a warm  application  of  wineof  o])ium 
was  niade,  and  the  same  treatment  directed  to  be  continued 
as  ])rescril)ed  on  19th  inst. ; she  was  given  a prescri})tion  of 
({uiina  and  strychnia  sulph.,  guarded  with  a little  hydro- 
hromie  acid.  Patient  returned  to-day  (22d)  looking  very 
much  improved,  and  stated  that  yestenlay  she  did  not  suffer 
from  sick  stomach  nor  headache,  and  was  only  affected  with 
slight  drowsiness  during  remainder  of  day,  and  slept  well 
during  the  night,  having  no  necessity  to  make  use  of  the 
opiate  prescrii)tion  given  her  to  take  in  case  of  insomnia, 
'fhe  meatus  but  slightly  swollen,  and  by  no  means  as  ])ain- 
ful  as  yesterday,  but  still  precluding  the  introduction  of  the 
speculum. 

(k\SK  lo. — E.  S.,  patient  in  .lefferson  Medical  College  Hos- 
l)ital,  sui)erintendent  of  construction  train  on  Poinsylvania 
railroad,  has  suffered  with  pain  and  inflammation  in  right 
ear  since  December,  1S78,  extending  upwards  over  right  side 
of  crainum,  and  downwards  over  right  mastoid  region  and 
neck.  In  December  last  was  exi)Osed  to  inclement  weather, 
when  soon  thereafter  the  trouble  appeared.  Pain  severest 
in  afternoon;  sleep  greatly  disturbed;  tongue  coated  and 
l)Owels  constii)ated.  Previous  health  good;  never  before 
liad  a discharge  from  ears;  no  history  of  syphilis;  speculum 
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(^•xaiiiinatioii  roveals  polyi)()id  tumor,  situated  deep  witluii 
and  tUliiij^-  the  right  auditory  canal,  with  a seud-puruleiit 
inodorous  diseliarge;  swelling  and  redness  of  mucous  mem- 
brane, with  ex(iuisite  pain  upon  ])ressure;  hearing  affected. 
]\[arch  2()th,  Dr.  Laurence  Turnbull  decided  upon  removal 
of  tumor,  and,  after  considtation  with  Prof.  S.  D.  Gross,  the 
patient  was  amesthetized  by  Dr.  Drake  with  hydrobrondc 
ether;  and  Dr.  Turnbull  introduced  ear  si)eculuni,  passing 
a wire-looj)  over  the  tumor,  and  twisted  it  from  its  base, 
followed  with  but  little  hemorrhage.  About  one  ounce  of 
the  hydrobromic  ether  was  used  in  producing  complete  in- 
sensibility, and  the  time  consumed  in  doing  so  was  about 
five  or  six  minutes.  During  the  administration  of  the  an- 
jesthetic,  the  i>ulse  increased  to  eighty-four  for  the  first  two 
minutes,  and  ninety-six  was  reached  during  the  last  two 
minutes;  breathing  was  not  interrupted,  nor  was  there  any 
unpleas’ant  effects  after  its  use.  Time  consumed  in  removal 
of  the  tumoi-,  about  one  minute  or  an  additional  half.  Pa- 
tient was  ordered  })erfect  quietness,  with  one-quarter  grain 
of  mori)hia  iiiuler  the  skin  and  a blister  over  the  swelling, 
with  iron  and  (luinine  internally. 

ConclmUms. — From  the  fourteen  cases  first  reported  in  my 
work  before  referred  to,  and  the  seven  new  cases,  making 
twenty-one  in  all,  I would  deduce  the  following: — 


Shortest  time  taken  to  place  a 

patient 

^Minutes. 

Seconds. 

under  the  amesthetic  influence. 

0 

30 

Longest  time. 

5 

00 

Average  time. 

1 

30 

Average  time  under  influence. 

00 

V 


i 


• Smallest  (piantity  of  hydrobrondc  ether,  two  inhalations 
from  s])riid\led  handkerchief. 

Largest  <|uantity  of  hydrobromic  ether  enijiloyed,  two 
(Hinces. 


Vomiting  occurred  in  cases  after  the  administration  ; 
excitement  (hysterical)  in  ?'c’o  cases;  j)rostration  in  o??e  case, 
but  no  alarm  felt  concerning  the  patient’s  life;  no  as])hyxia 
nor  faintinu’. 


Tt  ^^ill  be  noticed  that,  as  yet,  I have  not  resorted  to  its 
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use  in  a [U-otracted  openilion.  'riie  advantaai'  ol’this  ai:eiit 
is  the  rajjklifij  of  its  eliminafi<>n  froro  iUr  Ki/xfem  ity  the* 
res)  )i  ratory  passages. 

Action  on  the  Lower  aninmlH. — lial)l)its  and  dogs  are  with 
dit1i(*ulty  In’ought  under  the  intUienee  of  ehlorofonn.  Hy- 
drohroniie  ether  produces  aI)solute  ainestlu'sia  witlt  I'alihits, 
<logs,  aiul  frogs,  niueh  niorc*  rapidly  tluui  ehlorofonn  does. 
With  (‘hloroforin  tlu'  shortest  time  recpiired  to  place*  a small 
dog  under  amesthetie  inl1iu‘iiee*  was  two  minute's  anel  thirty 
seeonels;  while*  with  hyeh'ohromie-  e*the*i‘  the*  shorte*st  time 
with  the  same*  animal  was  hut  tAvo  minute*s,  and  in  from 
twe)  to  five  minutes  the  animal  had  ree*e)vere*d  all  its  i)owers. 
Witli  a tin  iidiale*r  anel  a s])onge  saturated  with  hromide  of 
e'thyl  dogs  e*aii  he*  e'omple*tely  amesthet i/.eel.  With  IVogs,  a 
sj)onge  saturated  with  the*same  is  ])lae-e*d  undei'  a he*ll-glass; 
wate*r  can  he  so  (‘harged  with  this  varie-ty  e>f  e*tlu*r  that  a 
frog  can  ahse>rh  it  through  the*  skin;  this  re'cpdre's  a much 
longe*r  tin.|e*. 

Action  on.  man. — 'I'he-re  is  hut  ve*ry  slight  inere*ase*  of  the 
pulse  or  the  arterial  tension.  There*  is  a pricking  feeling  of 
the  skin  at  tlie  elhow  and  in  the  hands,  with  a rapid  loss  e)f 
|)e)wer  to  move;  the*  brain  is  e‘om])arati vely  fre*e ; puj)ils  not 
afteeted  ; skin  in  some  few  instanee*s  e*e)ld  and  moist,  hut  in 
the  majority  of  e-ases  natund.  It  ditlers  (Ve)in  ordinaiw  e'ther 
in  the  stage  of  e'xcitement  he*ing  short,  tlu*  sedation  and 
sid)se(iuent  e'limination  raieid,  in  ee*rtain  patients  leaving  a 
])ee-uliar  odor  of  mustarel  ahe)ut  the  body  ol'the*  patient;  this 
I think  was  owing  to  a decomposition  of  t he*  phosj)he)rus. 

mrii Loin i)K  ok  ktiivu^nk  (rji.rh,). 

(DfTe'H  U(,{rii).) 

Hiehle)i'i<le  of  ethylene  is  a e*olorle*ss,  oily  lieiuid,  having 
an  ethere*al  exlor  resend)ling  that  of  chloroform  and  a sweet- 
ish taste*;  si)e*cific  gravity  1.270,  boils  at  1S5°  1*'.;  sj)aringly 
solid)le  in  water,  and  free'ly  seeluhle  in  alcohol  and  e'lhe*r; 
it  is  inllammahle,  and  burns  with  a ye*llow  llanie*  with  a 
grc(*n  he)rder.  'Phis  age-nt,  whe-n  te*ste*d  by  I’rof.  Simi)son, 
was  lound  so  irritating  te>  the  throat  that  it  could  >iot  l)c 
us('d  long  enough  to  induce*  the*  amesthe'tie*  state*.  I>y  the* 
ae-t  ie>n  e)f  e-hleerine*  upeeii  I )ule-h  liepud  a n uinhe*r  e>f  e*h leeri  uate*el 
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i-ompouiids  may  be  obtained,  whicli  aiH*  isomeric  with  tlie 
1-ldorinati‘d  compounds. 


KTiriDHXK  DK'HLOKIDE  AS  AN  AN.ESTUKTIO. 


'The  follow  ing'  cases  and  remarks  are  <*iveii  in  tlie  Medical 
Tirneaa}id  Gazctie^  .laiuuiry  IStli,  187!),  1)V  Mr.  Thomas  ilird, 
M.  R.  (’.  S.  K.:— 


Casi:  1. — Man,  aged  ninetccm;  a neiAons  patient.  Pnls(‘ 
lugh  at  the  eonimenceinent  of  the  administration  (981 ; in 
two  minutes  tlu“  ])idse  was  120,  descril»c‘d 'as  “full  and 
bounding;’’  in  the  fonrtli  minute  it  tell  to  !)8,  and  tin* 
operation  (tattooing  o}>a(pie  cornea)  was  commenced ; in  tlu> 
eighth  minute  tlu‘  pnlse  fell  to  70 — the  aiuesthetie  was  dis- 
continued, the  operation  heing  finished;  in  the  ninth  and 
commencement  of  the  tenth  minutes  the  patient  si)oke,  and 
answered  the  (piestion  as  to  where  he  lived.  One  drachm 
and  a half  of  the  ethedene  dichloride  bad  been  used. 

(’ask  2. — A woman,  aged  hfty.  In  four  minutes  iridec- 
tomy was  commenced,  and  finished  in  the  fifth  minute; 
in  five  minutes  and  a half  the  ])atient  slightly  moved  her 
bead  iu  answer  to  (piestion,  and  retched  at  the  end  of  the 
fifth  minute.  The  jiulse  90  at  the  commencemenf  ; tvll  to 
80,  and  mwer  again  exceeded  !)4. 

(’ask  ■>. — A child,  aged  thri'e  months.  In  this  case,  owing 
to  the  age  of  the  ])atient,  although  1 gave  the  aiuesthetie  in 
the  same  way,  I gave  it  very  slowly  and  cautiously.  In 
three  minute's  iridectomy  was  iierformcd  ; *the  child  recov- 
ered jierfectly  in  seven  and  a half  minufes.  I’ulse  not  taken. 

• In  the  thive  following  cases  Mr.  (’.  .1.  I’arke,  one  of  the 
lour  who  had  kindly  assisted  me,  now  took  the  apjiaratus, 
wliilc  I took  the  pulse  ami  general  observations  myself; 
hitherto  I had  been  ipiite  satisfied  with  tlu'  breathing. 

(’ask  4. — A child,  aged  two  yeai’sand  nine  months.  Time 
of  ojtcration,  lour  miuutesand  a (piarter ; half  a drachm  used. 

(.'ask  •"). — Hoy,  aged  thirtet'U.  Oue  minute  and  a (piarter, 
patient  amestlu'! ized  ; ])uls(' 108.  Aiuesthetie  discontinued 
at  the  end  ot  the  tilth  minute;  a drachm  and  a half  used. 
Pulse  became  fuller  ami  more  comju’esslble  at  the  end  of  tlu' 
fourth  minute.  Sick  afti'rwards. 

( ASK  (i.  .\  man,  aged  twenty.  This  patient  was  under 
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the  aiia'sthetie  sixteen  minutes;  the  operation  \vas  extirpa- 
tion of  eyeball.  Pulse  reached  110,  with  some  slij>;ht  excite- 
ment and  conscious  struggling,  until  and  when  coni})letely 
ainesthetized,  in  the  ninth  minute,  the  face  was  tiushed  as 
after  nitrite  of  amyl ; the  pulse  fell  to  72.  The  amesthetic 
had  been  given  as  fast  as  possible,  with  the  Junker  ai)para- 
tus;  five  drachms  were  used  altogether;  length  of  time  of 
administration,  sixteen  minutes,  Puj)il  was  contracted  till 
the  end  of  administration,  but  responded  to  light. 

rKthidene  dichloride  is  hardly  distinguishable 
from  chloroform  in  api)earance  or  odor,  except  that  it  may 
be  a little  sweeter  and  less  ])ungent;  of  the  latter  there  is 
no  doubt,  as  the  method  of  administration  showed  in  c(tm- 
parison  with  chloroform  and  methylene  bichloride.  The 
intelligence  seems  confused  almost  immediately,  tlu>  ordin- 
ary reflex  phenomena  remaining  ai)i)arently  a longer  time 
than  with  either  chloroform  or  methylene  bichloride.  When 
these  ])atients  were  deeply  amestheti/ed,  as  in  cases  1 and  6, 
the  breathing  was  affected,  becoming  s})asniodic  and  shallow 
(similar  to  that  which  I have  noticed  with  animals  under 
acetal,  with  which  I have  brought  a mouse’s  res])irations 
down  to  forty,  followed  by  comj)lete  recovery);  the  pulse  low- 
ered, though  much  fuller  in  character  and  more  comi)ressible. 
All  presented  the  appearance  of  a strong  stimulant  to  the 
heart’s  action  at  tlu*  commencement  of  the  administration  ; 
with  regard  to  sickness,  only  one  was  actually  sick,  I think 
the  amesthetic  i^  a good  one  for  children,  as  being  less  rai)id 
and  j)ungent  in  its  effect  than  usual.”' 


* The  Scientific  Grants  Committee  of  tlie  British  Mcdiciil  Associa- 
tion have  received  from  a special  committee  a report  (British  Medical 
.lournal,  January  4th  and  ^th,  1879)  upon  tlie  action  of  tliis  ana'stlietic, 
in  whieli  it  is  claimed  that  dichloridc  of  ethidene  presents  all  the 
advantages  of  etlier,  without  any  of  its  disadvantages;  and  that  the 
following  opinion  of  SteflTen, given  in  Bui/’s  Evi<lence  of  Therapeutics, 
p.  39,  is  correct  in  most  particulars:  “It  is  said  to  have  the  following 
advantages  over  chloroform,  which  it  resembles  in  its  ultimateaction, 
namely,  a pleasanter  smell,  the  powerof  producing  narcosis  more  rap- 
idly, as  well  as  without  excitement  or  vomiting,  more  rai)id  recovery 
without  after-eftects,  and  altogether  less  danger."  In  t lieir  experience, 
narcosis  has  not  been  produced  more  rapidly  than  with  chloroform; 
hut  rapidity  of  narcosis  (lej)ends  very  much  on  the  iiiode  of  adminis- 
tration. 


OXYGEN,  HYDllOGEN,  AND  NITROCiEN  GASES. 
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OF  ETH Y LENE-AN.ESTH ETK ' 
FOR  CHILDREN. 


Tlie  Hospital  Gazette  j^ives  ii  notice  of  J’rof.  Denmie’s 
article  on  this  subject  in  the  Central  Zeitung  fur  Kinderheil- 
kwide,  8eptenil)er  1,  1878.  Tl\e  chloride  of  ethylene  (which 
chloride  not  stated),  higlily  reconnnended  as  a safe  ames- 
thetic  by  Dr.  Liebreich,  was  used  in  twenty  cases.  Whih‘ 
under  its  influence  a child  of  eighteen  months  had  a sudden 
and  severe  attack  of  asphyxia,  whi('h  made  it  necessary  to 
resort  to  the  use  of  artificial  respiration.  (The  Professor  in 
this  case  niay  have  used  the  chloride  ot  ethyl,  formerly 
known  as  muriatic  ether,  the  effects  of  which  are  almost 
identical  with  sulphuric  ether.) 


OX  VC  EX,  HYDROGEN,  AND  NITROCPiN  GAHE8 
AH  AN.EHTHETICH. 


I n a notice  of  the  author’s  work,  it  was  stated  that  Dr.  Gray, 
of  Richmond,  Va.,  had  published  in  August,  1874,  some  ob- 
servations regarding  pure  oxygen  as  an  amesthetic  tor  short 
operations.  1 at  once  wrote  to  the  Doctor,  who  sent  me  his 
])aper,  adding  the  following  remark:  “It  is  my  purpose 
to  continue  my  experiments  with  oxygen  gas  this  winter, 
and  I shall  he  happy  to  furnish  you  with  a statement  of 
r(‘sults.“ 

1 havt'  carefully  read  the  article  referred  to,  and  found 
that  the  Doctor  had  made  six  experiments  with  the  gas,  The 
only  test  cases  being  in  two  patients.  The  lirst,  a (‘olored 
boy,  took  three  gallons;  pulse  SO,  respiration  24,  tem])eratim' 
08°  F.  In  one  minute  and  a half  the  i)ulse  rose  to  104,  very 
feeble  and  intermitting;  })atient  in’ofoundly  unconscious. 
Dr.  Wood  extract('d  one  root,  a superior  molar;  no  complaint 
whatever  was  made,  nor  was  there  the  slightest  evidence' 
or  sym})tom  of  pain.  The  remaining  two  roots  were  now 
(piickly  taken  out,  with  a scarcely  audible  groan  on  the  ]»art 
of  the  ])atient.  In  two  and  a half  minutes  he  was  fully 
reinstated,  and  said  he  did  not  know  when  the  tooth  was 
taken  out ; that  his  first  sensation  “ was  pleasant,”  the  last 
“like  that  other  gas,”  alluding  to  nitrous  oxide,  which  he 
had  taken  on  a former  occasion,  lie  remained  seate<l  in  tin* 
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'leiital  chair,  and  in  ten  inimites  his  pulse  was  sO,  re;;ular  ; 
respiration  KJ,  temperature  (interelavieular  space)  101®  F. 

In  tlie  sixth  experiment,  Dr.  Wood  adminislt-rcd  to  Mrs. 
A.  1>.  t^\■o  ,i»allons  ol’  tlie  same  i>as,  and  wJdlt*  under  its 
intiuence  extractetl  eight  anterior  intV'rior  teidh  itemj)era- 
^ ture,  pulst',  or  respiration  not  taken),  d’lie  lady  declared 
she  “suffered  no  i>ain  whatever.” 

These  were  the  only  minor  surgical  operations  undertaken 
under  the  intiuence  of  the  gas.  In  the  other  four  cases  tin* 
true  effects  of  the  gas  were  manifest,  /.  c.,  slight  exhilara- 
tion hut  no  intoxication,  lij)s  and  forehead  j)urple,  ])artial 
asphyxia,  and  in  one  case  great  cardiac  excitement  differing 
from  that  of  nitrous  oxide  gas,  with  whieh  the  gentleman 
was  very  familiar,  having  fre(piently  iidialed  it. 

I feel  satisfied  from  these  experiments,  and  those  of 
l’fUig(‘r  ami  others  reported  hy  Prof.  Cai’penter,  that  pure 
oxvgen  gas  is  not  a true  amesthetic.  He  states:  “ The  res- 

])iration  of  puia-  oxygen  for  short  periods,  seven  to  seventeen 
minutes  in  man,  produces  no  effect  either  in  the  rai)idity  of 
the  i)ulse  nor  u])on  the  temperature' of  the  body,  and  scarcely 
any  more  of  this  gas  is  absorbed  than  under  ordinary  cir- 
cumstances, which,  as  Pfluger  has  shown,  is  owing  to  tlie 
fact  that  arterial  blood  is  charged,  normally, with  nine-t(‘nths 
of  the  whole  amount  of  (»xygen  it  can  take  uji.  In  small 
chamhei’s  tin*  whole  of  the  oxygen  is  used;  hut  if  the  cham- 
ber he  large,  the  amount  of  carbonic  acid  i)roduced  |)rovcs 
fatal  before  the  com])lete  consumption  of  the  oxygen.  Thus, 
Bert  observed  that  when  an  animal  was  placed  in  an  atmos- 
phere of  pure  oxygen,  with  no  provision  for  the  removal 
of  the  carlionic  acid  eliminated,  death  took  place  when  tlu' 
|>ro]>ortion  of  this  g;is  amounted  to  from  twenty-six  to  thirty 
percent.,  all  hough  the  ( plan  tity  of  oxygen  (seventy  to  eighty 
j)cr  cent.)  was  still  found;  when  all  the  carbonic  acid  elimi- 
nated was  removed,  death  occurred  in  mammals  when  the 
amount  of  oxygen  had  fallen  to  two  ]>er  cent.,  and  in  l)irds 
when  it  was  reduced  to  hctwi'cn  three  and  four  per  cent. 
He  furtlu'r  found  that  animals  made  to  breathe  oxygen  at  a 
pressure  of  live  or  six  atmospheres,  or  which  are  exposed 


* I'Ul'cc'ts  of  respiration  of  pure  o.\ygen.  Carpenter’s  I’rineiples  of 
Human  IMiysiology,  lS7f>,  p.  I0.”>. 
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to  ordinary  air  at  a pressure  of  twenty  atmos])lieros,  fall  into 
violent  convulsions  wiiieli  last  even  after  the  i)ressu re  has 
been  reduced  to  the  normal.  It  would  tlierefore  appear 
that  the  oxygen,  in  entei’ini'-  tlie  body  at  this  hi»>h  ])ri‘ssure, 
forms  one  or  juore  compounds  with  some  of  its  constituents, 
acting'  like  strychida.’^ 

Nitr<\ticn  and  hydrogen  may  be  considered  as  inditlerent 
gases,  proving  fatal  in  a state  of  purity  by  permitting  thc' 
accumulation  of  carbonic  acid  in  the  blood  ; as  the  (*arbonic 
acid  replaces  the  oxygen,  i)atients  ht'come  livid,  and  to  every 
external  sign  utterly  insensihh'.  All  the  true  amesthetics 
produce  more  or  less  as])hyxia,  i)ut  must  have  another  pro- 
perty, that  of  producing  exhilaration  or  intoxication. 

Having  read  with  jdeasnre  the  experiments  of  Dr.  A.  H. 
Smith,  of  Xew  Vork,  on  oxygen  gas,  I addressed  him  the 
following  note,  which  explains  itself;  also,  his  answer. 

riitJ.ADKnuH  I A,  November  A)th,  IHTS. 
Du.  Ani)Ki;w  H.  S.MiTit, 

Dear  Sir: — In  the  second  edition  of  my  little  work  on 
“ Amesthesia,”  I am  desirous  of  giving  some  <letinite  infor- 
mation in  regard  to  oxygvn  gas;  and  having  read  with 
pleasure  your  experiments  originally  |)ublished  in  the 
York  Medical  Jleeord  ol'. January  ild,  1871,  would  be  glad  to 
be  iidbnned  if  you  noticed  any  positive  amesthetic  etlects 
trom  its  inhalation,  as  claimed  by  Dr.  Dray,  of  Richmond, 
^ a.,  and  ])ublished  by  the  Virginia  Medical  Monthlg  for 
All  mist,  1874. 

^'onrs,  etc., 

D.  TriixiirDL. 


110  East  Thirty-eighth  Stri'ct, 

Xkw  ^'ouk,  Xovember  ilOth. 

Dk.  L.  TuKNm  i.n, 

Dear  Sir: — I have  your  note  of  yesterday,  and  gladly 
respond  to  your  iiujuiry. 

In  all  my  ex]»eriments  with  oxygen,  and  I often  gave  it 
very  freely,  I never  observed  any  amesthetic  eflect.  I have 
not  means  of  referring  to  Dr.  Gray’s  article,  but  1 suspect 
that  in  cases  in  which  amesthesia  has  been  observed  while 
oxygen  was  being  inhaled,  it  was  due  to  a number  of  very 
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deep  inspirations  succeeding  eacli  otlier  rapidly,  which  we 
all  know  will  produce  a slight  degree  of  anaesthesia  even 
when  common  air  is  respired.  I have  often  breathed  })ure 
oxygen  for  several  minutes  at  a time,  without  experiencing 
anything  more  than  a slight  sensation  of  pressure  or  weight 
above  the  eyes;  a few  patients  have  complaine<l  of  slight 
giddiness. 

1 transmit  with  this  a copy  of  my  pamphlet*'  on  oxygen, 
which  you  may  not  have  seen. 

Yours,  sincerely, 

ANDREW  H.  SMITH. 


* Oxygen  Gas  as  a Remedy  in  Disease;  second  edition.  New  York: 
D.  Appleton  & Co.,  pp.  50, 1S70. 
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CHArTER  IV. 

(Jhlorolorm,  chemical  composition,  impurities,  tests— Pliysiological 
action.  Toxicological  etlects.  Employment  of  Clilorofonn  in  labor. 
M.Piciiard.  Congress  at  Geneva.  I'rs.  Taisk,  Wilson,  ami  Smitli. 
j^tatistics  of  death  from  Chloroform.  Table  of  onehuudred  and  sixty 
deaths,  with  comments.  Nitrite  of  Amyl  as  an  antidote  to  Chloro- 
form, observations  and  cases,  by  r>rs.  Ricliardson,  Burrall,  Ijane,  and 
.Munde.  Mixed  narcosis.  Use  of  .Morphia  l)efore  inliaiation  of  Chloro- 
form. Tlierapeiitical  applications. 

CHLOROF(JlLM. 

CHi.oKoKoim ; (lieliloriiitited  chloritU' of  tmdliyl ; terclilo- 
ride  of  formyl,  ( 'HCI'’.  Chloroform  was  discovered  in 
almost  simultiuieously  by  Soiilteiran  in  France,  Liebitr  ot 
(lernmny,  and  Cnthrie  of  Fackett’s  Harbor,  New  York.  Its 
true  constitution  was  discovered  by  Dunuis,  in  1S84. 

Tlie  ordinary  nietbod  of  itreitarina-  cliloroform  is  by  the 
distillation  of  alcoliol  "witb  chloride  of  lime.  In  its  jiure 
state  it  is  a ti’tnisparent  and  colorless  liquid,  baviiif^  a s)ieeific 
gravity  of  l.Fih;  it  has  a pleasant  and  ])enetrating  odoi’,  and 
a sweet,  liery  taste.  It  decomi)os('s  wlu'ii  exposed  to  :m- 
and  light,  witb  the  formation  of  chlorine  and  hydrochloric 
acid,  and  becomes  unfitted  for  inluilation;  it  shouhl  he  kept 
in  tin  cases,  in  adark  jdace  or  under  Avattd’.  According  to 
Ih'of.  .^^aisch,*  if  pure  chloroform  is  reduced  to  1.4S4  with 
oiU‘  p(‘i’  (*ent.  of  ah'ohol,  it  I’emains  unaltc'red  in  ditl'used 
light  for  years,  and  foi’ten  hours  in  direct  sunlight,  provided 
all  moisture  has  been  exchuU'd.  The  i)roducts  of  the;  decom- 
j)osition  have  the  suffocating  odor  of  p//osf/cne  r/as,  COCF. 
Fiirtially  deconq)osed  chloroform  may  he  reston'd  to  its 
original  purity  by  agitating  it  with  a solution  of  sodium 
cai'honat(',  and  rectifying  it  over  linu'.  When  chloi’oform  is 
shaken  with  an  ('<[ual  hulk  of  sulphui’ic  acid,  no  color  should 
he  imparted  to  cither  li([uid,  ev(‘u  aft(‘r  remaining  in  confai't 

National  Dispensatory,  article  ('liloroform.  p.  .‘las. 
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for  twenty-rou)'  liours;  wIumi  it  is  u^ilatnl  witli  an  aciucous 
solution  of  nitrate  of  silver,  a white  i)reeij)ilate  of  chloride 
of  silver  is  not  produccHl,  i)rovi(lin<»-  the  chloi’oforni  he  i>ure. 

Cliloroforin  i)rei)ared  from  \vood-sj)irit  is  specifically  lighl- 
ei‘,  and  has  an  empyrenmatic  odor  from  acids  or  chlorinated 
oils;  and  gives  rise,  when  inhaled,  to  un])leasant  sensations, 
with  prostration  and  headache.  iNiany  chloi’oform  accitlents 
are  douhtU'Ss  due  to  impurities  in  the  drug.  A French 
chemist,  ^1.  Perrin,  states  that  commercial  chloi-oform,  in 
France,  has  become  much  less  ndiahle  and  moi’e  dangei’ous 
of  late  years;  sleep  is  oftim  dithcult  to  get  with  it,  ami  he 
mentions  some  cases  in  which  the  atteinpt  had  to  he  given 
up.  after  trying  successively  the  drug  ])rocure<l  in  several 
shops;  it  often  ju-oduces  disorder  of  the  .stomach,  moreovei' 
(vomiting,  etc.  I,  and  twice  in  his  recent  experience  it  caused 
a state  of  ai)])areiit  death,  which  was  followed  by  extrenu' 
exhaustion. 

Im])ure  chloroform  is  recognized  by  the  disagree;d)U‘  odor 
it  leaves  after  c'vaporation  on  a cloth  which  has  been  mois- 
tened with  it,  and  by  the  yellow  or  brown  color  which  it 
imparts  to  ])ure  oil.  A new  test  has  lately  been  introduced 
tor  chlorolbrni  made  from  methylated  si)irit.  it  consi.sts 
in  mixing  a solution  of  nitrate  ol  silver  fseventi'cn  to  one 
thousand)  with  ten  times  its  volume  of  chloroform,  and 
allowing  it  to  stand  fora  few  days,  shaking  it  nowaud  then  ; 
when,  if  methylated  s])irit  I not  up  to  standard  of  12S  to  130° 
C.)  has  been  used,  a deposit  of  a reddish-brown  color  will 
I)c  found  at  the  bottom  of  the  vess(‘l ; with  chemically  i)ur(' 
chloroform  tlu'i’C  is  no  coloration.  The  smallest  (juautity 


of  chloroform  can’ be  easily  detected  by  adding  to  the  liquid 
to  be  tested  a monamine  (or  aniline)  and  an  alcoholic  solu- 


tion of  caustic  potash ; when  it  is  i»re,sent  in  large  (piantities, 
the  ])eculiar  odor  of  carbylamine  is  given  otl  at  once,  or 
after  gently  heating  when  only  traces  are  present.  l*ur<! 
chloroform  ]. laced  upon  oil  of  vitriol  i)roduces  a contact- 


.surface,  conv(‘X  downwards;  ini]ture  chloroform  gi\e>  a 
plane  contact-surface.  To  detect  the  j)resence  of  alcohol  a 
little  chromic  acid  must  be  added  to  it,  which  will  cause  the 
chloroform  to  become  green  if  alcohol  be  ]>rescnt;  or,  it  a 
.solution  of  molybdic  acid  in  .sulphuric  acid  be  added,  to 
become  blue.  Chloroform  dissolves  slightly  in  wnter,  im- 
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].;n-lin,ir  its  sweet  taste  to  tlie  li(|uui ; it  mixes  in  all  propor- 
tions with  alfolxh. 
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ATT  [OX. 

When  one  per  cent,  of  elitorolorni  is  niixcxl  with  four  or 
live  p(*r  cent,  of  atmosplieric  air,  it  l)c*conies  charf>-e(l  with  it, 
ami  in  this  form  it  is  usually  emj)loy(“<l  as  an  amestlietie. 
Ir  should  l>c  administered  hy  means  of  a st:irehed  napkin, 
folded  into  a fuiiiu‘1  shajH',  or  hy  an  inhaU‘r,-Mield  closely 
over  the  nostrils  and  mouth  durinji'  inspiration,  and  in  a 
reclining  ])osition.  Its  effects  are  divided  into  three  stagi's. 
The  first  eftix-t  ohservtxl  is  a i)eculiar  sc'nsation  of  fulliu'ss, 
similar  to  the  action  of  alcoholic  stimulants,  with  a feeling 
of  weight  in  the  cc'rehrum;  accx'lerat  ion  of  the  ])ulse,  hut  no 
great  increase  in  the  lu'arf’s  action;  hluntcd  sensibility  and 
more  or  less  tinnitus  aui’ium.  'fhis  first  stage  \'arii‘s  as  a 
rule;  it  is  generally  short,  hut  in  iutemiierate  ]K'rsons  it 
may  h('  long  and  violent.  In  the  second  stage,  which  is 
that  of  comj)lete  aiuesthesia,  consciousness  and  sensibility 
an*  aholislu'd,  juilse  slow  and  hri'athing  regular;  the  entire 
muscular  system  is  relaxed.  'I’hesi*  two  stages  sometimes 
run  togi'tlu'r.  h'ln*  third  stagi*  is  om*  usually  uslu*n'd  in  hy 
stertorous,  noisy,  and  “catchy”  breathing,  with  weak  ir- 
regular pulse,  shallow  and  less  fix'cpient  rcsjiiration,  and 
dilated  pupil,  which  is  apt  to  he  followed  l>y  collapse  ami 
d(*ath. 

D(*ath  usually  occurs  hy  asphyxia,  owing  tot  he  closure  of 
the  glottis,  or  to  ])aralysis  of  the  laryngeal  muscles;  or  it 
may  be  induced  hy  cardiac  syncope,  or  absorption  into  tln^ 
blood  and  nerve  tissm*,  producing  (‘Utiix*  alteration  of  tlu^ 
nervous  tissiu's. 

What  has  experinu'idatiou  (h'tcrmiiu'd  deliniti'ly  in  ix*- 
gard  to  tin*  action  of  chloroform  ? 

'flu*  action  of  chloroform  on  tin*  brain  is,  tirst,  congi'stion  ; 
hut  wlu'ii  there  is  comi)let(*  aiuesthesia,  it  pnaluces  d(*cided 
aiuemia  in  man  and  animals  (Cartt*r).  The  muscular  ex- 
citement of  tin*  se(*oud  stage  is,  according  to  the  i*x])(*rinu*nts 
of  Bert,  laircly  physical ; ami  there  is,  during  tin*  production 


* See  (lescri|iti<»ns  of  vjirions  Conns  at  the  eml  oC  this  volnim*. 
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ofaii{^?.stliesia,  a steady  lowering-  of  reflex  action.  ('lil<»roform 
at  tirst  iiuliiees  eoiitraetion,  and  afterwards  dilatation  of  tlie 
pui)il  ( Dogiel).  J)urin^’  tlie  first  half  minute  of  the  inhalation 
of  ehlorofonn,  there  is  a progressive  lowering  of  the  arterial 
pressure  (Englisli  Cdiloroforni  Cominittt'e).  Chloroform 
injected  into  tlie  jugular  vein  instantly  arrests  the  heart’s 
action  (Glover).  Chloroform  alone  i)roduces  no  other  alter- 
ation than  contraction  of  the  red  blood-disks  (Hoettcher) ; 
if,  however,  air  he  admitted  to  lilood  containing  chloroform, 
the  red  corpuscles  rapidly  disap])ear,  dissolving  in  theserum, 
out  of  which,  after  a time,  ha?matin  crystalizes.  One  au- 
thority (Husemann)  states  that,  after  ainesthesia,  bile  acids 
apiiear  in  the  lilood;  and  Eert  has  found  that  the  oxygen  of 
the  blood  undergoes  an  increase  during  ainesthesia.  During 
the  action  of  chloroform  the  temperature  falls,  the  circula- 
tion is  retarded,  ainl  the  skin  gives  off  less  insensible  jier- 
s])iration  ( Sheinesson ).  According  to  the  recent  experiments 
of  llanke,  which  we  have  before  referred  to  and  repc'ated,  on 
several  small  animals  (and  this  is  also  the  view  of  the  late 
( 'laude  Eei’iiard),  the  nature  of  the  action  of  chloroform  upon 
the  nerve  cell  is  slight  coagulation,  but  if  the  animal  was 
'killed  with  the  chloroform  there  was  hai’dening  of  the  nerve 
ti-unksand  entire  change,  in  which  evident  coagulation  of 
the  albumenoid  tissues  took  ])lace;  if  chloroform  was  mixed 
with- blood  not  exposed  t(»  the  air,  there  was  no  change  ex- 
<-ept  contraction,  either  shown  under  the  microscoi)e  or  by 
spectrum  analysis — this  we*  have  rej)eatt'dly  determined  in 
the  frog,  i‘al)l)it,  pigeon,  and  in  the  blood  of  several  of  the 
exjierinienters  present,  drawn  and  not  exi)osed  to  the  air. 

T( ) X 1 COLOGTCAL  EF  EECd’S. 

Chloroform  is  the  most  ])otent  and  dangerous  of  amesthe- 
tics,  and  is  tlie  only  one  in  which  death  may  occur  at  any  and 
every  stage  l>y  inhalation  ; unlike  ether,  it  kills  so  suddenly 
that  neither  skill  nor  care  can  guard  against  a fatal  result. 
Prof.  Silliman  says:  “The  main  disadvantage  of  chloi’oform 
is  its  high  boiling  point,  requiring  a great  amount  of  vital 
force  to  eliminate  it  from  the  l>ody,  so  that  it  is  jirohably 
never  eliminated  entirely  by  the  lungs,  but  only  with  the 


* Drs.  J.  13.  Thomas  amt  Ij.  Turnbull. 
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uid  of  all  excreting  organs,  any  deficiency  or  derangement 
of  which  may  conse(|uently  lead  to  such  suppression  of  elim- 
ination that  the  nervous  system  may  he  overwhelmed  with 
consequent  arrest  of  their  activity.”  (Silliman’s  Lecture, 
1S71.)  A recent  writer*  states  that  all  amesthetics  kill 
during  the  tirst  stage,  or  “the  air  may  be  very  highly 
charged,  even  saturated,  with  either  of  these  substances,  so 
much  so  that,  owing  to  its  pungency,  it  cannot  be  breathed, 
and,  if  forced  upon  the  patient,  stifles  and  suffocates  him  in 
exactly  the  same  manner  as  would  l)rimstone  or  matches 
burned  under  his  nostrils ; death  would  thus  occur  without 
either  chloroform  or  ether  having  entered  the  body.”  The 
writer  gives  no  ])i’oof  in  favor  of  this  theory,  which  is  not 
based  on  facts,  as  in  all  amesthetics  death  in  the  majority  of 
cases  occurs  in  the  second  or  third  stage  (see  tables),  and  it 
is  very  rare  for  it  to  occur  in  the  lirst,  excei)t  from  chloroform 
ndxture  or  from  chloroform  itself. 

Owing  to  the  danger  which  accompanies  its  use,  chloro- 
form should  not  be  use(l  when  other  anjesthetics  are  avail- 
able; or  umler  the  esi)ccial  bircumstance  that,  without  it, 
the  shock  of  the  operation  might  kill  the  patient.  In 
military  surgery,  it  becomes  at  times  absolutely  necessary; 
and  in  the  liold  of  ships,  es])ecially  those  of  iron,  where  the 
temperature  is  very  high,  it  is  resorted  to  on  account  of  its 
ra}ddity  of  action,  smallness  of  (piantity  required,  cheapness, 
small  bulk  in  transportation,  and  the  less  risk  of  explosion 
and  ignition.  In  obstetrics,  chloroform  is  used  with  com- 
parative safety  to  the  mother,  although  a few  deaths  have 
t»een  reporte<l ; but  from  our  observations  taken  in  three 
carefully  watched  cases,  all  fatal  to  the  infant,  conclusions 
have  been  drawn  that  in  long  and  instrumental  labors  ether, 
although  not  so  pleasant,  is  much  safer  to  the  child. 

The  synqdoms  which  usually  occur  as  precursors  of  death 
are  a sudden  paleness  oi'  lividity  of  the  countenance,  with 
shallow  breathing,  stertor,  loss  of  or  a (jui(;k  and  weak  jnilse, 
tossing  about  of  the  patient,  delirium,  convulsions  or  coma. 

(V Imjmy'ziale)  arrived  at  the  following  conclusions, 
after  more  than  five  thousand  experiments,  as  to  tlte 
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encc  of  (UKVsthcfiia  b}f  ether  or  chloroform:  “Ether  ])aralyzes 
lirst  the  rt'spiration,  and  al'tei’that  the  hlood-ve.ssels  and  the 
lieart;  wliile  chlorotdnu  can  |)araly/e  tlic  heart  and  V)lood- 
vesselsat once,  without  ])i’evionsly  jtai'alyzin^- 1 lie rcs])! ration. 
Artificial  respiration  with  tlu‘  latti'r  a,e:ent  is,  tlu'ii,  useless, 
as  oxyjienation  has  ceased;  compression  <»1‘ the  ahdoniinal  ' 
vessels,  and  lowerin<>:  of  tlu'  head,  may  he  of  tidvantage, 
(Miloroform  can  cause  death  at  the  lirst  ins]>iration.  JOther 
is  safer  and  less  dange'rous.” 

EXPKliniKNTATlOA  ON  DKATH  FtlOM 
('HIA)ROFOKM. 

“ ddie  tii’st  se-ries  of  exjieriments  I renu'mlK'r  to  havi*  nuule 
wei’e  commenced  in  tlu'  years  iSoOand  ISol,  and  had  refer- 
ence to  the  mode  and  cause'  of  death  under  chloroform.  At 
the  time  name-d,  chloroform  had  been  in  use*  a little  over 
two  ye'ars  foi'  preve-nting  the*  jiain  of  sui’gical  ope'rations, 
and  alre'ady  nineteen  de'aths  in  man  had  oe'cui’re'd  tVoin  it. 

“Tlu'se  calamitie's  had  produce'd  \ e'ry  jiainful  and  anxiems 
I'e'elings  amongst  nu'dical  me'ii,  and  my  re'se'are'lu's  had  for 
tlu'ir  inte'iition  t he  e'lucidation  of  many  jioints  of  practical 
importance.  The*  mode  of  jiroce'diire'  was  to  nare-otize  the 
animals,  with  various  de'gre'es  of  rajiidity,  with  varying 
pe'rcent age's  ol  chloroform- vapor  in  the'  atmosjihere',  and 
dui’ing  various  at inospherie*al  conditions;  to  note' carefully 
the  |>he'nome'ua  prodm-e'd  on  the  heart  and  on  the'  resjiira- 
tion,  and  the*  duration  of  the' four  stage's  of  narcotism.  In 
some  instance's  tlu'  animals — rahhits  we're  usually  sulijeeded 
te>  experiment — we'i’e  alleiweel  tei  receive'!';  in  otlu'r  instances 
the  nai'e'eit  ism  was  ceintimu'el  tei  ek'ath.  Wlu'n  the' nare-eitism 
was  maek'  tei  he'  fatal,  the  immeeliate  e-ause  eif  ek'ath  was 
neite'el,  and  the'  heidy  k'ft  until  the'  rigielity  eif  ek'ath  e-eiukl  he 
ree-orek'el  ; the'ii  all  the'  eirgans  were  e-ai'efully  inspeeteel,  in 
eireler  tei  se'e  ^vhat  was  the'  cemelitiein  of  the'  lungs,  the  heart, 
the'  hrain,  the'  spinal  e'eird. 

“The'  results  eilitaine'el  hy  the'Se'  inejuirie's  were  eif  eliivct 
|iractie-al  value;  hy  tlu'in  1 shetwe-el,  in  varieuis  lee-ture's  ami 
jia pel’s,  the'  feilkiwing  majeir  fae-ts: — 

“ 1.  That  the'  e-ause'  eif  the'  fatality  freini  chleireiform  ekie's  not 
eie'cur,  as  was  at  lirst  suppeiseel,  tVeiin  any  jiartie-ular  meide  eit 
aelministi'ation  eif  the'  nare-eitie-. 
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“2.  That  chloroform  will  kill,  in  some  instances,  when  the 
subject  killed  by  it  exhibits,  previous  to  atlministration,  no 
trace  of  disease  or  other  sign  by  which  the  danger  of  death 
can  be  foretold. 

“3.  That  the  condition  of  the  air  at  the  time  of  administra- 
tion materially  influences  the  action  of  the  narcotic  vapor; 
that  the  danger  of  administration  is  much  less  when  the  air 
is  free  from  watery  vapor,  and  the  temperature  is  at)ove  60° 
hut  below  70°  F. 

“4.  That  there  are  four  distinct  modes  of  death  from  chlo- 
roform, and  that  when  the  i>henomena  of  death  from  its 
application  appear,  they  are  infinitely  more  likely  to  2>ass 
into  irrevocable  death  than  from  some  other  narcotics  that 
may  be  used  in  lieu  of  chloroform. 

“ 5.  That  all  the  members  of  the  group  of  narcotic  va})ors 
of  the  chlorine  series,  of  which  chloroform  is  the  most 
prominent  as  a narcotic,  are  dangerous  narcotics,  and  that 
chloroform  ought  to  be  replaced  by  some  other  agent  ecxually 
practical  in  use  and  less  fatal. 

“ 6.  That  so  long  as  it  continues  to  be  used  there  will  always 
be  a certain  distinct  mortality  arising  from  chloroform,  and 
that  no  human  skill  in  applying  it  can  divest  it  of  its  dangers. 

“ That  knowledge  of  this  kind  respecting  an  agent  which 
destroys  one  ])erson  out  of  every  two  thousand  five  hundred 
who  inhale  it,  was  calculated  to  be  useful,  no  reasonable 
mind,  I think,  can  doubt.  To  me,  who,  many  hundred 
times  in  my  life,  have  had  the  solemn  res])onsihility  of  ad- 
ministering chloroform  to  my  fellow-men,  it  was  of  so  much 
value  that  I should  have  felt  it  a crime  if  I had  gone  blindly 
on  using  so  potent  an  instrument  without  obtaining  such 
knowledge.” — Benjamin  W.  Ilichardson,  in  ^^Nature.'^' 

MM.  Budin  and  Coyne  contribute  to  the  Archives  de 
Physiologle^  No.  1,  1875,  a communication  on  the  condition 
of  the  i)ulse  in  antesthesia.  From  their  observations  and 
researches  they  draw  the  following  conclusions; — 

1.  The  administration  of  chloroform  causes  a series  of 
modifications  in  the  pupil,  which  l)car  a relation  to  the  state 
of  sensibility. 

2.  During  the  ])criod  of  excitation  the  pupil  is  dilated. 

3.  This  period  passed,  the  ])upil  becomes  progressively 
contracti'd,  remaining  sensible  to  excitations. 

(I 
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4,  During  tlie  ])orio(l  of  j)r()t<)uii(l  surgical  aiucstliesia  two 
j)houoiucna  on  the  part  of  the  pupil  arc  coustaiitly  ol)sorv(.‘d  : 
l,an  absolute  iiniuohility  of  t his  organ  ; 2,  a state  of  contrac- 
tion. 'riiere  is  a relation  hetwa-en  the  absolute  insensibility 
of  the  suhjeet  and  the  contraction  with  iininohility  of  the 
pupil ; between  the  retuni  of  sensibility  and  the  dilatation 
with  mobility  of  this  organ. 

o.  4'lu‘  state  of  the  pupil  may,  then,  from  the  |)oint  of 
view  of  sensibility,  serve  as  a guide  in  the  administration 
of  chloroform. 

h.  Gradual  dilatation  of  tlu'  pupil  supc'rvcning  dui'ing  an 
<>l)eration  indicates  that  ainesthesia  is  less  ])rofound,  and 
that  sensibility  is  returning. 

7.  During  o])e]’ations  of  long  dui’ation,  if  it  is  dc'sired  that 
the  patient  should  he  (‘onijdetely  insensible,  the  ainesthesia 
should  he  so  managed  that  the  pupils  should  remain  con- 
stantly (‘Old ractcnl  and  immohih*. 

8.  Mtforts  at  vomiting  may  bring  about  dilatation  of  the 
pupil,  caus(‘ insensibility  to  disai>pear, and  hringahout  awak- 
ening ; it  annihilates  in  ]>art  the  effects  of  the  amesthetic. 

!».  It  is  important  not  to  confound  triu‘  chloroform  ames- 
thesia  with  as])hyxic  ainesthesia  ; the  latter  causi's  diflertmt 
phenomena  on  the  part  of  tlu‘  jnijiil. 

10.  'riie  condition  of  the  iris,  although  it  may  serve*  as  a 
guide  for  the  direction  of  ainestlu'sia,  does  not  indicate  the 
imminence  of  accidents,  ddie  pulse,  the  iH'spiration,  and 
the  geiK'ral  condition  of  the  patient,  must  he  carefully 
watched  by  the  administrator  of  chloroform. 

Schiff  '^  sought  and  found  in  the  movement  of  the  j)U])il 
an  {esthesioiiu'ter  to  (hdermine  the  sensibility,  especially  in 
curarized  animals.  With  curarized  dogs  and  cats  every 
irritation  of  tlu*  s(*nsory  nerves  in  any  ]>art  of  the  body 
resulted  in  a dilatation  of  the  pupil,  even  when  the  irritation 
caused  no  jiain,  and  excit(*d  only  tin*  tactile  sensibilities, 
such  as  touching  of  the  skin;  t he  gr(*at(*r. the  sensibility,  the 
greaU'r  the  dilatation  of  tlu*  pupil,  ddie  dilatation  manifested 
itself  after  the  (piickest  and  genth'st  touch,  which  could  not 
Jiave  changed  the  blood  i»ressure;  there  was  no  other  sign 
of  feeling,  hence  the  dilatation  of  thejuipil  is  the  best  re- 


* J.,a  piii'illa  coiiK*  <*st(*si<)in(*tr<>.  I mparzial,  ISTI. 


CONDI'riON  OF  ITIMJ.  IN  CJILoIK  )FOK.\I  ^^\K('O^^IS. 

action  of  sensibility.  ScliifT  has  thus  attained  inijxu’tant 
results  in  I’e^ard  to  the  sensil)ilitii*s  of  ditiei’t'iit  organs  and 
tissues  that  liave  hitherto  been  U'ft  in  doubt.  Irritation  of 
any  of  the  tissues,  even  nuiseles  and  tendons,  will  eause  the 
pupil  to  dilate  more  or  less.  Of  the  spinal  cor<l  only  tlu‘ 
posterioi’  cohmins  are  sensitive;  an  electric  cunaait  applied 
to  till' yi'ay  matter  of  tin*  cord,  oi‘ to  the  anterior  and  latc'ral 
column,  may  caus(.‘ a rise  in  the  blood  |)ressure,  l)ut  it  will 
not  caus('  dilatatioJi  of  tlie  pupil. 

There  is  some  sensibility  in  the  anteiMor  foui’-liflhs  of  tlu‘ 
cerebrum,  hut  none  in  the  cerebellum.  Klectric  currents  in 
the  intestines  produe(‘<I  no  dilatation,  l)ut  mechanical  irrita- 
tion di<l.  The  dilatation  of  the  pupil  upon  the  irritation  of 
the  sensibilities  is  eHeeted  throu.ah  the  ec‘r\  i(*al  sym])athetic  ; 
it  is  suspended  after  its  division,  as  well  as  the  division  of 
th(‘  medulla  ohion.aata.  In  the  brain  is  tin*  chan.ae  of  tile 
scnsitivt'  impression  into  the  motor  impulsi'.  ()n  the  re- 
moval of  tlu'  portion  of  tlu'  brain  antcaaor  of  the  corpora 
striata,  tlu>  reflex  aetion  upon  the  ])upil  hc'eomes  slowt'r; 
hut  on  the  entire'  re'inoval  of  tlu'  brain  tlu'  iris  re'sponds  only 
to  the  impri'ssion  of  li.aht,  hut  not  on  ii'ritation  of  sensibility. 

'I'he  condition  of  the  pu])il  duriny  chloroform  narcosis, 
aec'ordina  to  Schifh,  di tiers  widely  from  Kudin’s  observation. 
In  the  commencement  of  the  narcosis,  and  until  complete! 
relaxation,  Schitl'  found  c'litire  dilatation  of  tlu'  jiupil,  and 
that  throu.uh  tlu'  active  contraction  of  the  dilator  oi'  radiati  ny 
lilires.  Myosis  doc-s  not  continue  in  doirs  (('xc('])t sometimes 
in  a vei'y  late  sta,<>’('  of  the  ('xperiment)  lonu'  afte'r  a yi'iieral 
muscular  ri'laxation  de'iiotes  <treat  danife'r,  or  after  tleath 
having;  ensued.  Of  ('lc\  <'n  do.us  which  wt're  chloroformed 
to  the  lowest  blood  pi'essure*,  or  nearly  to  death,in  four  only 
was  th('i-(‘  a moderate  contra(;tion  of  the  pupil,  and  lU'ver  so 
stroii«>'  as  Kudin  states  it  to  he.  d’he  dilatation  which  en- 
sued, att(‘r  sensihh'  irritation,  was  only  of  short  duration. 
Schitl  concludes  that  the  moment  for  operation,  as  indicated 
by  Jjudin,  is  Just  the  most  unfavorable  oiu',  for  all  reaction 
upon  sensible  irritation  is  then  extinct.  'Fhere  is  a period 
in  chlorolorm  narcosis  when  all  A'clini*'  of  ])ain  ei'asi's,  hut 
considousni'ss  is  not  I'ld  i rely  fi’one,  when  incisions  or  sawing 
of  l)oiu's  ai'c  pcrc(‘ived  as  mere  tactiU' impressions,  for  the 
sc'nsation  ol  pain  is  con\'('y<'d  to  tlu'  l)rain  through  tiu'grav 
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matter  of  the  spinal  cord ; hut  the  tactile  iminessions  through 
the  white  matter  of  the  j)osterior  columns,  which,  being  less 
vascular,  do  not  so  readily  succumb  to  amesthesia,  and  re- 
tain their  function  a little  longer.  Budin  seems  to  have 
confounded  impression  from  contact  with  sensation  of 
pain. 

.Schiff  refers  to  many  observers  who,  like  himself,  have 
found  the  puj)il  of  man  and  animals  dilated  during  chloro- 
form narcosis,  but  Budin  has  also  many  endorsers  who  saw 
the  i)uj)il  contracted  while  in  deep  narcosis  of  chloroform. 
From  these  diametrically  opposite  results,  we  must  conclude 
that  chloroform  does  not  act  on  all  animals  alike,  and,  fur- 
ther, that  the  different  brands  of  chloroform  are  of  unequal 
purity. 

O.  Liebreich,  the  distinguished  chemist,  maintains  that 
when,  on  inhalation  of  chloroform,  dilatation  of  the  i)upil 
(.‘iisues,  that  the  chloroforni  is  mixed  with  bodies  of  the  bi- 
chloride series,  which  have  the  pro2)crty  of  dilating  the  pupil, 
with  final  transition  into  the  dangerous  contraction  stage. 

Other  amesthetics  which  affect  the  pu])il  are  mentioned 
by  Schiff.  It  occurs  in  inhalation  of  nitrate  of  amyl  that 
sensibility  is  retained,  as  manifested  by  the  cries  of  animals, 
and  yet  the  i)iq)il  does  not  dilate  on  irritation  of  sensibility, 
the  very  reverse  i n chloroform.  Chloral  exhibits  the  opposite 
effect  of  chloroform  on  the  pui)il,  namely,  a very  strong  con- 
traction^ a true  myosis,  without  a preceding  dilatation.  The 
reflex  dilatation  upon  irritationof  sensibility  ceases  entirely, 
although  other  manifestations  of  pain  continue  for  a while 
longer.  Inhalations  of  chloroform  which  were*  made  after 
an  injection  of  chloral  in  a dog,  brought  about  a slow  dilata- 
tion of  a strongly-contracted  pu])il.* 

Speaking  of  deaths  from  chloroform  at  the  very  commence- 
ment of  the  inhalation,  an  able  reviewer*  has  stated  that 
“These  sudden  deaths  are  i)urely  the  result  of  emotion,  a 
snapping  of  the  vital  cords  strained  to  their  utmost  tension 
by  the  arrival  of  the  long-dreaded  moment  for  the  operation. 


Translated  by  lb-.  S.  Poliak,  8t.  Louis,  fron\  Prof.  A.  Nagel’s  Yearly 
Review  of  the  Progress  of  Ophthalmology.  St.  I.ouis  Medical  Journal, 
.March,  1879. 

t Amesthetics,  a Review  in  American  Journal  of  Medical  Sciences, 
.lanuary,  1807,  p.  107,  signed  J.  C.  R. 
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Snell  sudden  deatlis  during  or  just  before  an  operation  have 
always  been  known,  and  many  reported.” 

I do  not  agree  with  the  writer,  else  tlie  same  result  would 
have  followed  when  ether  or  nitrous  oxide  is  emiiloyed.  It 
is  the  same  profound  impression  of  this  most  dangerous  of 
antestheties.  Fright  and  apprehension  will  blaneh  the 
cheek,  act  upon  the  heart  of  feeble  persons  with  cardiac 
troubles,  but  it  cannot  destroy  so  many  strong,  robust,  and 
healthy  subjects  merely  through  moral  fear.  The  reviewer 
has  collected  from  different  sources  a number  of  interesting 
cases  worthy  of  publication,  but  these  will  not  prove  the 
proposition,  for  the  greatest  number  of  deaths  have  occurred 
in  the  most  trifling  operations. 

DEATH  AT  OUTSET  OF  A DIMTNISTUATIOX. 

A death  from  chloroform  occurred  at  the  Toronto  General 
Hospital  on  July  18th.  A woman,  aged  twenty-five,  was 
about  to  be  operated  upon  for  some  uterine  trouble,  and  but 
a few  drops  of  the  amesthetic  had  been  given  when  she 
suddenly  died.  She  had  taken  chloroform  previously,  and 
had  had  no  unpleasant  symptoms.  At  the  post  mortem, 
fatty  degeneration  of  the  right  ventricle  was  assigned  as  the 
cause  of  death. 


A 
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ILLUSTEATIOXS  OF  THE  ISIODE  OF 
DFATH  FROM  CHLOROFOlUM. 


Dfath.s  FKO.n  Self  Administration.— Dr.  Gustav  Ju- 
dell,  privat-docent  and  chemical  assistant  in  Rrof.  Tambe’s 
clinic  at  Erlangen,  ivas,  on  October  26tb,  found  dead  in  his 
1)0(1.  He  had  been  accustomed  to  take  chloroform  at  night, 
as  a remedy  for  sleeplessm'ss,  by  M'bich  he  Mas  much 
troubled,  and  a bottle  containing  the  amesthetic  M'as  found 
near  him.  It  ajipears  that  vomiting  mtis  excited  by  the 
chloroform,  but  that  he  M'as  too  deejily  narcotized  to  fully 
eject  the  contents  of  his  stomach,  so  that  })ortions  of  food 
remained  in  the  trachea  and  caused  death  by  suffocation. t 
M.  Jkicbclet,  a young  student  of  medicine,  a son  of  the 
Rrofessor  of  History  at  Rouen,  having  suffered  from  an  in- 


Camulian  Journal  of  .Medical  Sciences,  August,  IS77. 
t Clinic,  December  IGtli,  187G.  From  Hritisli  Medical  Journal. 
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lolerablo  toothaclu',  endeavored  to  allay  the  pain  by  takin.i; 
ehlorofonn ; but,  having- swallowed  too  lar^e  a (quantity,  he 
almost  imniediatc'ly  fell  to  the  »i'roiind  as  an  inert  Jiiass. 
Notwitlistandiipn'  e\'('ry  etlbrt,  he  shortly  al'ter  died.* 

Dkatiis  IN'  THK  Dkxtal  CJiAiin— 111  tlie  month  of  Feb- 
ruary, bS78,  a ^liss  Wilson  died  in  a dentist’s  ehair  in 
Brooklyn,  after  the  extraction  of  tmi  teeth  under  the  influ- 
ence of  two  doses  of  chloroform.  The  coroner’s  jury,  in 
summin.u'  uj)  the  evidiuice,  ^ave  as  its  opinion  that  the 
ha])less  woman  died  from  as])hyxia,  caused  by  the  use  of 
chloroform,  and  they  condemned  the  use  of  amesthetics  in 
dental  operations.  We  do  not  wonder  that  dentists  who 
are  not  always  familiar  with  the  number  of  fatal  cases  of 
death  from  the  inhalation  of  chloroform  employ  it,  when 
they  see  it  rc'commemh'd  by  some  of  tin*  most  distin.uuished 
sur^'eons  of  tbe  land,  in  the  face  of  the  almost  constant 
deaths  from  its  direct  inlluence ; tlu'se  latter  are  the  cnl])able 
ones,  for  they  sin  against  the  knowledge  of  its  fatal  charac- 
ter. If  no  other  aiuesthetic  could  be  found,  there  might  he 
some  reason  for  tludr  willful  misreiiresentations.  W'lu're 
ether  and  nitrous  oxide  can  be  had  almost  iierfectly  safe, 
why  should  such  a dangerous  agent  be  recommended? 

A case  occurred  at  Rahway,  X.  J.,  on  the  oth  of  .January. 
A lad,  ag('d  fourteen,  inhaled  chloroform  from  a napkin 
])rior  to  the  c-xtraction  of  a tooth;  immediately  after  tlie 
extraction,  tlicrc  was  a gasi>  for  breath,  a dee])  sigh,  the 
head  rolled  on  one  sid(',  and  the  boy  Avas  dead. 

On  Tuesday  even ing,  iNIarch  22d,  1S7(S,  ]NI rs.  William  Neely, 
a resident  of  llatboro,  ^Montgomery  county,  Pennsyh'ania, 
came  to  this  city,  in  c()m])any  witli  her  husl)and,  for  tlu' 
|)Ur])ose  of  having  some  teetli  oxtra(‘ted.  On  Wednesday 
morning  she  went  to  the  otticc' of  Dr.  AVinsloAV,  on  d'enth 
strc'et  al)ove  Race,  and  stated  to  him  that  slie  desirc'd  to 
hav(‘  several  teetli  taken  out  and  Avished  to  take  chloroform, 
but  being  in  (Udicatt*  health  she  was  uncertain  as  to  the 
advisability  of  doing  so.  d’he  Doidor  told  her  there  was  not 
any  dangcu’,  and  he  administered  the  opiate,  first  for  one 
minute,  and  then  for  a minute  and  a half,  taking  the  usual 
prc'cautions  for  the  safety  of  his  patient.  After  lu'  had  a.d- 
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miiiisteml  the  last  dose,  lie  found  she  did  not  return  to 
consciousness,  and  despatched  a messenger  for  Dr.  K.  f>. 
Jackson,  a few  doors  above,  who  pronounced  the  lady  dead; 
Dr.  Samuel  W.  Clross  was  also  sent  for,  who  made  an  exam- 
ination of  the  lady,  and  exiiressed  tlie  oiiinion  that  she  had 
died  from  heart  disease. 

'The  coroner’s  physician.  Dr.  Henry  C.  Chapman,  testified 
that  he  had  made  a ?norC’;?i  examination  on  the  liodyof 
the  deeeased  on  iNEarch  20th,  at  No.  224  North  Tenth  street. 

( )n  opening  the  chest  found  the  lungs  in  a healthy  condition, 
the  heart  soft  and  flabby,  and  a blood-clot  adhering  to  the 
right  side  of  the  heart  organs.  In  answer  to  (juestions  from 
the  coroner  and  jury,  witiu'ss  stated  that  before  adminis- 
tering either  chloroform  or  ether  the  jihysician  or  dentist 
administering  it  slioidd  on  all  occa.sions  make  a careful  ex- 
amination,  and  ascertain  whether  or  not  any  heart-trouble 
existed.  He  thought  that  the  deceased  had  been  suffering 
from  disease  of  the  heart  previous  to  having  the  chloroform 
adminisfered  by  Dr.  ^^’'inslow,  as  the  clot  adhering  to  the 
heart  gave  evidence  of  having  been  there  for  some  time, 
and  thought  that  slie  must  have  been  unhealthy.  From 
the  flabby  condition  of  the  heart,  the  chloroform,  in  the 
opinion  of  witness,  must  have  directly  acted  upon  that 
organ.  He  thought  that  ether  was  less  dangerous  than 
chloroform  ; very  few  cases  of  death  have  resulted  from  the 
former,  while  himdi-eds  of  cases  are  recorded  as  having  re- 
sulted fatally  by  the  latter. 

H.  ({.  Winslow,  INI.  D,,  residing  at  No.  224  North  Tenth 
Street,  on  being  sworn,  testified  that  the  deceased  came  to 
his  office  at  noon  on  INlareh  20th,  for  the  purpose  of  having 
sojue  teeth  extracted  ; he  aski'd  hei’  whether  or  not  she  was 
well,  and  she  answered  yes.  H(' administered  chloroform 
and  extracted  three  teeth,  slu>  at  tlie  time  being  in  a recum- 
l)cnt  position  ; after  extracting  the  three  tVeth,  she  came  to 
and  coni[)lained  of  feeling  the  i)ain.  He  administered  more 
chloroform  on  a naj)kin,  which  he  ])laced  in  close  ])roximity 
to  her  nose,  but  not  close  enough  to  come  in  contact  with 
the  face,  and  she  again  sank  into  insensibility;  in  pidling 
an  eye-tof)th,  after  having  adnnnistered  the  chloroform  the 
’ second  time,  it  broke  off,  and  in  attempting  to  remove  the 
remaining  porlif)ii  In'  found  that  res])iration  had  c('ased  with 
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his  patient.  He  ai)plied  the  usual  remedies,  consisting  of 
electricity,  throwing  water  in  her  fane,  and  made  every 
effort  to  secure  an  artiticial  respiration,  but  it  was  useless, 
as  she  ceased  breathing;  witness  summoned  Drs.  Jackson 
and  (Jross,  but  when  they  arrived  she  had  expired.  Witness 
stated  that  he  had  used  chloroform  for  a number  of  years, 
but  never  had  anything  serious  to  result  from  its  use;  he 
would  not  have  administered  it  to  Mrs.  Neely  if  -she  had 
informed  him  that  she  was  suffering  from  heart  disease; 
the  (quantity  of  chloroform  given  to  the  deceased  was  about 
half  an  ounce.  He  has  used  both  ether  and  nitrous  oxide 
gas,  and  was  of  the  opinion  that  there  was  as  little  danger 
ill  using  chloroform  as  either  of  the  former. 

Mrs.  Elizabeth  Edgar,  residing  at  1836  Columliia  Avenue, 
testified  that  she  accompanied  the  deceased  to  the  office  of 
Dr.  Winslow  on  the  l20th  of  last  month,  and  stated  that  he 
(Dr. Winslow)  made  no  examination  as  to  the  condition  of 
tlie  deceased  further  than  that  he  asked  her  whetlier  or  not 
she  was  healthy,  and  she  responded  in  the  aftirmative;  he 
administered  the  chloroform  on  two  different  occasions,  a 
very  short  time  intervening  between  administering  it  the 
tirst  and  second  time. 

The  Verdioi. — The  testimony  having  all  been  received,  the 
case  was  given  to  the  jury,  who  retired  for  deliberation; 
after  an  absence  of  a short  time,  they  returned  and  rendered 
the  following  verdict:— That  the  said  Elizabeth  Neely  came 
to  her  death,  March  20th,  1878,  at  No.  224  North  Tenth  street, 
by  chloroform  administered  by  Dr.  H.  (t.  Winslow;  and 
they  further  find  that  Dr.  Winslow  is  guilty  of  criminal 
ignorance,  in  administering  so  ])owerful  a remedy,  in  not 
having  made  any  examination  of  his  patient. 

The  Dentist  Censuredbif  the  Coroner. — A.\fter  (juiiT  had  been 
restored.  Coroner  Gilbert,  in  addressing  the  accused,  spoke 
as  follows:— “ Dr.  Winslow,  before  discharging  this  case  I 
must  perform  a duty  which  I owe  to  the  community  as 
their  rejn’esentative  in  this  ottice,  and  that  is  to  censure  you 
for  using  so  dangerous  a remedy  as  chloroform  in  so  trifling 
an  operation  as  the  extraction  of  teeth,  more  especially  when 
you  have  at  your  own  command  a niunh  sater  substitute  in 
sulphuric  ether,  and  a perfectly  harmless  one  in  nitrous 
oxide  gas.  You  are  not  only  to  be  censuri'd  for  using  chh>- 
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roform  in  such  a case,  but  usin.u;  it  witliout  havin,ir  previously 
made  a careful  examiiiatioii  into  the  pliysical  condition  of 
the  various  organs  of  your  patient’s  system.  Chloroform  is 
a most  powerful  sedative,  and  far  more  dangerous  to  life 
than  any  of  the  other  amesthetics  ; on  this  account,  a num- 
ber of  the  hospitals  have  prohibited  its  use.  The  medical 
profession  have  almost  unaniniously  settled  down  to  the 
opinion  that  it  should  only  be  used  in  capital  operations, 
and  then  only  after  the  most  careful  examination.  Although 
the  verdict  of  the  jury  and  this  censure  will  not  bring  back 
the  mother  to  the  little  ones,  or  the  wife  to  her  husband,  it 
may  be  the  means  of  directing  the  attention  of  dental  sur- 
geons to  a more  careful  use  of  chloroform,  and  the  commun- 
ity, who  are  the  parties  most  interested,  to  the  great  danger 
attending  its  use,  and  thus,  })erha[)S,  avoid  similar  aecidents 
in  future.  In  concluding.  Coroner  Gilbert  committed  the 
accused  to  await  the  action  of  the  grand  jury.” 

I addressed  a note  to  the  coroner  in  regard  to  the  action  of 
the  grand  jury,  and  receiv’cd  the  following  reply: — 

PHiLADELinn.A.,  ^lai’cli  22d,  1870. 

Dear  .Sir : 

The  grand  jury  ignored  the  bill  in  the  Winslow  case. 

Very  respectfully, 

W.  K.  GILliKRT. 

To  L.  Turnbull,  M.  T). 

Death  in  Surgical  Oper.ction.— Dr.  W.  P.  IMills,  of 
lirownsville,  INIo.,  reports  the  following  death  in  the  St.  Louifi 
Medical  and  Surgiced  Journal  of  June,  1878 : — 

“A  few  days  ago  1 was  requested  to  o|)crate  on  a boy,  aged 
sixteen  years,  for  congenital  jihimosis.  He  was  chloroformed 
by  Dr.  A.  J.  Parsons,  who  lias  often  administered  chloro- 
form by  inhalation  ; and,  by  the  way,  he  is  very  cautious 
in  the  administration  of  this  potent  drug.  Notwithstanding 
the  great  prudence,  caution,  and  the  general  manner  in 
which  it  was  administered,  just  as  the  operation  was  com- 
pleted, and  without  any  indication  of  danger  whatever, 
instantaneously — almost  as  (juiek  as  the  explosion  of  gun- 
jiowder — respiration  ceased,  and  a livid  color  overspread  his 
thee;  and  in  spite  of  all  the  usual  restorative's,  he  was  soon 
dead — in  fact,  it  seemed  as  if  he  wa<  struck  <lead  in  an 
instant.  Immediately  u})on  the  suiicrvention  of  these 
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alarmiii>4'  syniptoius,  his'  head  was  lowered,  cold  water 
thrown  into  his  face,  and  artittcial  respiration  induced; 
under  the  inlluence  of  tliis  treatment  some  im])rovemeiit 
was  manifested,  and  for  a few  seconds  it  seemed  tliat  the 
dan.u'er  was  over,  hut  suddenly  all  tlie  alarming’  symptoms 
before  described  were  again  exhibited,  and  death  was  the 
inevitable  resnlt.  Not  more  than  tliree  drachms  of  chloro- 
form was  used,  and  of  this  not  more  than  one  and  a half 
or  two  drachms  were  actually  inhaled  ; and  the  patieid  was 
not  deeply  under  its  inlluence  at  any  time  during  the  oper- 
ation, which,  as  a matter  of  course,  was  very  brief.  Nitrite 
of  amyl,  electricity,  and  hypodermic  injections  of  whiskey 
\cere  all  brought  into  rc(iidsition,  hut,  as  the  se(iuel  ]>roved, 
were  of  no  avail. 

‘‘  Tlu'  most  noteworthy  featui’c  of  the  case  was  the  very 
sudden  sui)ervention  of  the  alarming  symptoms;  for,  accord- 
ing to  my  information  in  regard  to  chloroform  ])oisoning, 
there  is  generally  some  warning  given  of  its  deleterious 
inlluence.” 

(^FAXTI'l'V  OF  CjII.OKOFOKM  FOFNJ)  IN  THE  lll.OOD  OF 
rA'i'iENTs  AF'i'EU,  DEATH. — Pcri’in  and  Lallemand* 
found  that — tlu‘  blood  being  taken  as  the  standard,  repre- 
senting 1 — thehi-ain  contained  3.!)2  parts,  the  liver  2.08,  and 
the  muscles  O.H). 

I’EKIOl)  OF  AdMINI.s'I’KATION  OI'  ('HI.OKOFomi  AT  WHICH 

Death  occfukeo  (Sanxanf): — 

llefore  full  etlects,  .......  oO 

During  full  etlects,  .......  32 

Not  stat(‘(l,  .........  7 
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Hi;x — M F.N  .MoKiFsrn.iECT  TO  Di:ath  than  Women; — 
Snow  gives  the  pro])ortion  of  . . . . . 3 to  2 

Kidd  ” ” 4tol 

Sansom  and  the  Chloroform  Committee  2.8  to  1,  and  72 
males  to  37  females. 

Ace — JjAijcest  i’kofortion  of  Deaths  dtmhnc  Mid- 
Du;  Ace. — (Miildren  have  shown  great  immunity,  and  yed 
tliey  also  die  from  its  etlects. 


* 'ri’uitc  (F.\m‘s|licsi(-  Chirur^icalo,  Faris,  8vo. 

V Chlorofonii : its  Action  ami  Administration,  r.ondon,  1s(m. 
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Kind  ok  Okkkatiox  ix  which  Dkath  occkkukd  iiv 
"j'HE  Admixistra'i  iox  OK  Chkohokor.ai  : — 

Operations  of  minor  importance,  as  extraction  of  teeth,  88 

Capital  operations, 0 

Reduction  of  dislocations, 0 

Delirium  tremens  and  mania,  ....  4 

Xatuml  lal)or, 2 
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The  ([uantit y of  ciiloroform  necessary  to  [)roduce  death  is 
very  variable.  As  small  a (|uantity  as  from  seventy-five  to 
one  hundred  drops  has  caused  death,  and  yet,  in  a recent 
case  which  has  come  under  our  notice,  as  much  as  three 
pounds  were  em])loyed  in  twelve  hours,  and  no  serious 
results  followed  to  the  mother  in  continement,  l)ut  the 
infant  died  from  the  profound  nareosis. 

Dr.  Taylor,  of  London,  in  his  work  on  Poisons,^'"  states 
that  “Fatal  cases  have  been  ])roportionally  much  more 
numerous  from  the  use  of  chldroform-vapor  than  even  from 
(the  impure)  ether-vapor  enijiloyed  in  Fngland.”  After 
relating-  a number  of  fatal  cases,  in  which  as  small  a <]uan- 
tity  as  a drachm  of  chloroform  in  vapor  produced  death 
suddenly,  he  remarks : “ ft  is  not  necessary  that  this  theoiy, 
that  a fatty  and  llahhy  lu'art  is  the  true  cause  of  death,  he 
Itroug'ht  forward  toexjTlain  the  fatal  results — thcii  are  slmpbj 
ca-'ic-s  of  ]:>oisonmr/.^’  Then  he  relates  that  death  of  a hearty 
man  took  place  on  the  o])erating  table  of  a London  hosiiital 
ill  three  minutes,  from  two  drachms  of  chloroform  given  in 
vapor;  -the  gentleman  who  administered  it  had  given  it 
previously  to  three  or  four  hundred  patients.  It  was  on  this 
occasion  candidly  admitte<l  that  the  body  was  (piite  healthy. 
This  is  the  reason  why  so  many  eminent  and  conscientious 
surgeons  have  given  up  the  use  of  chloroform,  exce])t  in  rare 
cases,  for  fear  such  a catastrojiliy  might  occur.  A recent 
case  of  death  from  chloroform,  in  which  a distinguished 
Southern  surgeon  t met  with  his  tirst  fatal  case,  followed, 
however,  an  operation  on  a diseased  subject.  This  surgeon, 
during  the  war,  is  reported  to  have  administered  chloroform 
fifteen  thousand  times  without  one  death. 


" < >11  I’oisoiis,  opt.  cit.  pp.  1)21, 1V2-2. 
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We  also  know,  from  jirivate  information  furnished  by  one 
of  the  most  careful  and  reliable  surgeons  of  our  city,  of  fatal 
cases  of  death  from  chloroform  which  have  never  seen  the 
light  of  day ; and  we  feel  sure  that  there  are  other  such  cases 
which  have  occurred  on  the  battle-field,  at  sea,  and  on  the 
railroads,  following  severe  shock,  and  that  the  patients  died, 
not  from  the  injury,  but  from  the  narcotic  effects  of  this 
most  powerful  poison,  administered  before  reaction  had 
taken  place.  These  statements  are  not  made  from  mere  hear- 
say, but  were  received  in  confidence  from  surgeons  of  high 
rank  in  the  army  and  navy,  and  who  were  in  active  service 
during  the  late  Avar. 

What  are  the  means  to  he  resorted  to,  to  j)revent  death 
from  this  agent,  when  it  is  found  absolatelg  necessary  to 
resort  to  its  use  ? 


What  is,  then,  the  chief  danger  to  he  apprehended,  and 
how  do  ire  prevent  closure  of  the  glottis,  fainting,  and  fail- 
ure of  the  jmlse 

Stop  the  administration  of  the  chloroform. 

Lower  the  head,  and  elevate  the  feet  above  the  level  of 
the  body,  and  remove  what  mucus  may  collect  in  the  mouth  ; 
draw  out  the  tongue  and  elevate  the  jaw. 

Administer  Jive  to  ten  drops  of  nitrite  of  amyl,  dropped 
from  a bottle  on  a piece  of  cloth  and  held  to  the  nose.  If 
the  patient  makes  no  effort  at  breaching,  force  it  up  the 
nostrils  by  means  of  a small  hand-spray,  comin-essing  and 
expanding  the  clu'st  by  niani])ulal ion  with  elbow^s  to  the 
side.  This  should  be  continued  until  the  heart  acts. 

If  there  is  still  increased  evidence  of  asjdiyxia,  owing  to 
falling  back  of  the  tongue  and  closure  of  the  glottis,  seize 
the  tongue  with  a dry  nai)kin  wrapped  around  it,  (>r  with 
a catch-force{)s,  and  pull  it  foiwvards  until  its  tip  is  well 
between  the  teeth,  and  hoUl  it  there. 

Giv(‘  the  i)atient  plenty  of  fresh  air,  by  opening  the  win- 
dows, fanning,  use  llagellation,  etc. 

Tf  these  means  fail,  commcnceart ilicial  respiration  at  once. 


Ai)ply  a galvanic  or  Faradayic  current  along  the  course  of 
the  ])neumogastric  nerve,  through  the  diaphragm,  ainl  even 
to  the  hc'iirt,  by  means  of  electrodt  s of  metal,  containing 
sponges  which  can  b«*  moistcued  wdth  hot  salt  water. 

Jjct  the  assistants  or  nurses  rub  each  extremity  briskly 
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with  a hot  towel ; Si)riiikle  the  face,  by  the  ftnger.s,  with  ice 
water,  and  insert  a luini)  of  ice  in  tiie  rectum,  or  inject 
whiskey  or  brandy  into  the  rectum  or  into  the  skin  i)ypo- 
dermically. 

As  soon  as  tlie  patient  can  s^vallow,  stimulate  witli  l)randy, 
whiskey,  and  aromatic  spirits  of  ammonia  ; adding,  if  for  a 
female,  the  ammoniated  tincture  of  valerian. 

After  successful  resuscitation,  dry  the  skin ; give  the  pa- 
tient warm  beef-tea  and  milk ; apply  warmth  around  the 
body  for  seven  or  eight  hours  by  means  of  hot-water  bottles, 
heate<l  bricks,  bags  of  hot  salt,  etc. 

Prof.  Silliman  thiiiks  the  best  treatment  in  impending 
death  from  chloroform  is  the  introduction  of  air,  heated  to 
130°  F.,  into  the  lungs  by  artificial  respiration,  by  means  of 
bellows. 

T.  Hughes,  M.  I).,  in  London  Lancet  of  November  2d, 
says:  “ If  I were  about  to  be  placed  under  the  influence  of 
chloroform,  I would  say,  ‘Never  mind  my  i>ulse,  never 
mind  my  heart ; leave  my  pupil  to  itself.  Keep  your  eye 
on  my  breathing ; and  if  it  becomes  embarrassed  to  a grave 
extent,  take  an  artery  forceps  and  pull  my  tongue  well  out:’ 
It  was  the  observance  of  this  simple  yet  all-important  rule 
that  enabled  the  late  Mr.  Syme  to  say  that  he  never  lost  a 
single  case  from  chloroform,  although  he  gave  it  in  live 
thousand  cases.  Prof.  Lister  has  done  much  to  enforce  this 
rule  of  practice,  and  to  him  is  due  the  credit  of  pointing  out 
the  modus  operandi  of  this  proceeding.  He  was  the  first, 
as  far  as  I am  aware,  who  explained  that  its  action  is  not 
mechanical,  Init  is  exerted  chiefly  through  the  nervous 
.system.” 

Prof.  Schifr  warns  surgeons  not  to  continue  an  operation 
immediately  on  a patient’s  recovery  from  the  excessive 
action  of  anaesthetics,  but  to  wait  until  re.spiration  has  been 
energetically  restored,  otherwise  a new  and  generally  fatal 
asphyxia  may  be  produced. 

It  is  well  to  remember  that  anemia  of  the  l)rain  is  second- 
ary to  the  cessation  of  the  heart’s  action,  and  that  to  restore 
vitality  to  the  brain  re<]uires  that  the  heart’s  action  be  re- 
stored. For  the  purpose  there  is  nothing  better  than  elec- 
tricity, and  the  use  of  it  is  to  be  continued,  not  only  for  a 
few  moments,  but  for  three  or  four  hours.  In  cases  of  opium 
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miivosis,  «onu‘  Imvo  ivcovcTt'd  after  the  iiise  t)f  the  J^'aradayic 
current  during'  fifteen  consecutive'  hours,  and  it  is  well 
worthy  of  trial  for  as  lone,- a ])erh)d  in  a ease  of  chlorohinn 
poisoning’, 

AIM  IK  A 1 1 A N ( ’ KS  A K T KAi  I ) K A ' IM I FROM 
(MfLOJtOFORM. 

In  our  table  of  dc'aths  from  (•hloroforin  the  details,  as  far 
as  known,  are  a:iven,  hut  the  chief  j)Os(  morteta  etfects  pro- 
dueed  by  death  after  chloroform  are  con,a;estion  of  tin*  brain 
and  mucous  membranes  of  the  air-])assa.u’es  and  alimentary 
canal;  the  bronchia  are  tilU'd  with  mucus. 

FArPLOVMKN'r  OF  ( M ILOROFOR.M  IN  KAROR. 

M.  Richaud  read  a pa|)or  before  (he  International  3Iedi- 
cal  Congress  of  Oeneva  [Uazeite  Medlcale,  Octolu'r  20,1S77), 
in  which  he  advanci'd  the  following-  conclusions,  which  are 
not  generally  ap])roved  of  hy  the  majority  of  gy mecologists : 

1.  'The  employment  of  amestlu'tics  is,  as  a general  rule, 
advisahh'  in  natural  lahoi’. 

2.  'I'lu'  principal  substances  which  have  been  used  for 
this  purpos(‘  up  to  the  present  time:  chloroform,  amylene, 
hmdanum,  moriihia  hypodermically,  chloral  by  the  mouth 
and  hy  injeetion. 

Of  thes(‘,  ehloroform  sc'ems  to  1k‘  preferable. 

4.  It  should  he  administered  acc-ording  to  the  method  ot 
Snow,  that  is,  in  small  doses  at  the  beginning  of  each  ])ain, 
its  admiidsti'ation  being  susjx'nded  during  tin*  intei’vals. 

o.  It  shoidd  never  l)c  puslu'd  to  ('omplete  insensibility,  fait 
the  ])atient  should  he  held  in  a state  of  semi-amest lu'sia,  so 
as  to  produce  a diminution  of  the  suffering. 

().  The  geiu'ral  rub'  is  nev('r  to  administer  chloroform  ex- 
eejd  dui’ing  tin*  j)eriod  of  expulsion  ; but  in  certain  cases  ot 
nei’vousness  and  ('xtrenie  agitation,  it  is  jidvantageous  not 
to  wait  for  the  compU'te  dilatation  of  the  os  uteri. 

7.  Kx|)('ri(‘nc('  has  shown  that  amestlu'ticsdo  not  arrest  the 
contractions  of  tin*  uterus  or  al)dominal  muscles,  hut  that 
they  weakc'ii  the  natural  r(‘sistanc(‘  of  tlu'  ])erineal  muscles. 

5.  The  use  of  amestlu'tics  has  no  unpleasant  effect  on  the 
j)iind  of  the  mother  or  upon  the  child. 

!>.  In  lesseidng  the  suflering,  amestlu'tics  rendc'r  a great 
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service  lo  those  women  who  <lread  the  pain  ; tlnw  diniinisli 
tlie  eham*es  of  tile  nervous  crises  which  are  caused  durini;- 
labor  hy  the  excess  of  suflerinu’ ; they  make  Ihe  r(‘covery 
more  rapid. 

10.  'riu'y  are  especially  useful  to  calm  the  tii‘c‘at  a,i;itation 
and  cei't'liral  excitement,  which  lah<»r  oftt'ii  produces  in  ('very 
lU'rvous  woman. 

11.  'Fheir  employment  is  indicated  in  natural  cases  until 
the  pains  are  suspended  or  retarded  hy  the  sunerin,u-  cau>ed 
hy  maladies  occuri’inj*'  j)revious  to  or  durin.u:  lahoi',  and  in 
those'  cases  where  irregular  and  partial  contractions  occasion 
internal  and  sometimes  continuous  pain  without  causing 
])rogn'ss  of  the'  lal)or. 

12.  In  a natural  labor,  chloroform  should  nevt'r  he  Used 
without  theconsi'iit  of  tlu'  wonuin  and  lu'r  family. 

The  e.xperience  of  British  itrjictilioiu'rs  isgem'rally  under- 
stood to  have  disposed  them  to  regard  tin*  use  of  chloroform, 
in  lal)or  as  a ])roce('ding  of  the  highest  utility  and  monu'ut; 
and,  according  to  tlu'  mode  and  limits  of  inhalat  ion  |)ractised 
in  the  circumstatices,  practically  free  from  danger.  It  is 
none  tin'  less  inii)ortant,  tln'reforo,  to  notice'  the  opposite-'- 
views  entertained  hy  others;  and  to  sjte'ak  of  France,  where^ 
chloroform  in  labor  has  not  ye't  become'  acclimated,  and 
where  nu'dietd  science  gene'rally  has  for  the  last  (juarter  of 
a century  falle'ii  into  the'  background.  Dr.Willituu  '1\  Lusk, 
of  New  ^'ol•k,  read  before  the'  Ame'rican  ( iymee'ologie'al  So- 
ci('ty  an  interesting  ])a])cr  on  the'  lU'ccssity  of  “Caution  in 
the  use  of  ( 'hloroform  during  Lal)or,“  in  which  he  ('X])ressed 
his  he'li('f  t hat  “not  a small  numlee'r  of  persons  hav('  cjuie’tly 
abandoned  chloroform  as  a pain-stilling  agent,  because'  some 
incide'iit  in  their  practice'  has  led  the'in  to  snsjee'ct  that,  in 
sjeite'  of  statistics,  it  leossesses  dange'i’ous  jeroitertie's.”  'I'he^ 
aidhor  diviek's  his  sideject  according  to  the  following  heads: 

1.  Drrqy  amrsf /tesla,  carried  to  the  point  of  complete,  aboli- 
tion of  consciousness,  in,  some  crises  teruJcens  uterine  action, 
and  sontefimes  suspetids  it  altor/ether. 

2.  Chlorofortti,  even  (jiven  in  t/ie  usual  oltstetrical  fas/iion, 
mnneli/,  in  stncdl  doses,  dttrinrj  the  pains  oidj/,  and  after  the 
commencement  of  the  second  stape,  map,  in  t .vcejdioned  ccfsrs^ 
so  far  tcealcen  uirrine  action  as  try  create  the  nccessiti/  ftjr 
resort inp  to  erpot  or  frrrceps. 
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8.  Patients  in  labor  do  'not  enjoy  any  absolute  immunity 
from  the  2^ernicious  effects  of  chlor of oimi. 

4.  Chloroform  should  not  be  yiven  in  the  third  stage  of 
labor.  The  relative  safety  of  chloroform  ceases  with  the  birth 
Af  the  child. 

o.  The  more  remote  influence  of  large  eloses  of  chloroform^ 
during  labor,  ujmn  the  im.erperal  state,  is  a subject  that  calls 
for  further  investigation  and  inquiry. 

Dr,  Playfair thinks  that  elilorofonn  inhalation  is  too 
imliscriniinately  used,  and  says  that  he  has  ol)served  the 
])ains  alter  and  become  less  effectual.  After  chloroformi- 
zation,  and  Avhen  it  is  jn’olonged,  he  thinks  it  favors  post 
partnm  hoeniorrhage. 

In  arecent  case  which  caineunderthe  writer’s  notice,  where 
three  jiints  of  chloroform  had  l)een  employed  in  tedious 
labor,  there  was  great  retardation  ; and  ultimately,  when 
the  forcei^s  were  applied,  the  infant  was  so  narcotized  from 
the  effects  of  the  chloroform  that  every  means  employed  to 
restore  it  failed. 

Dr.  Colling  re])orted  in  the  Boston  Medical  and  Surgical 
Journcd  of  January  11th,  1870,  a case  of  death  by  chloroform 
in  parturition.  The  patient  was  a primipara,  aged  twenty- 
two.  The  lal)or  was  jn-oceeding  well,  and  the  head  was 
ap])arently  on  the  point  of  emerging,  when  the  patient  had 
a slight  convulsion.  Cliloroform  was  administered,  and  the 
})ains  returned;  and,  still  later,  the  administration  was  re- 
])oated.  The  head  was  gotten  away,  and  the  uterus  was 
contracting  well,  when  a tremor  occurred,  the  j)vdse  ceased, 
and  tlie  patient  was  dead. 

CHLOPvOFOPM  AS  AN  ANAESTHETIC  FOR 

CHILDREN. 

Prof.  Demme,  in  the  Ctntral  Zeitung  fur  Kindcrheilkunde 
of  Se])tember  1st,  1879,  gives  his  experience  in  the  use  of 
chloroform  as  an  anaesthetic  for  children,  which  corresiionds 
in  part  with  our  own  observations  and  experiments.  He 
says:  “Its  action  is  quicker,  more  reliable,  and  in  no  way 
more  dangerous,”  This  last  expression  must,  we  think,  be 
modified,  for  deaths  have  followed  its  administration  in 


* Uritisli  Metlicjil  Journal,  November  9th,  187S. 
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children 

list*:— 

in  sev('ral 

instances. 

of  which  the  following  is  a 

Date. 

Sex. 

A(iE. 

Ol'EKATlOX. 

1849, 

Roy, 

1^, 

Amputation. 

1850, 

— 

1, 

Ntevus. 

1857, 

Roy, 

Tumor  of  scajtula. 

( i 

4 k 

'rumor  of  back. 

1858, 

4 4 

Stralnsnuis. 

*4  4 

11, 

I njury  of  toe. 

1859, 

( ti  rl , 

7-], 

Hip  disease. 

18G1, 

Rov, 

7, 

Laryngitis. 

4 4 

i 4 

8, 

Deformity  from  burn. 

18G5, 

— 

O 

Ani])utation  of  huger. 

18GG, 

Hoy, 

•11, 

Retention  of  urine. 

4 4 

4 4 

11, 

Lithotomy. 

18G7, 

( Jirl, 

S>, 

Strabismus. 

4 4 

Roy, 

8, 

4 4 

18G9, 

Girl, 

h. 

4 4 

1870, 

11, 

I ridectomy. 

1871, 

4 4 

8, 

Dressing  wound. 

1 4 

4 4 

12, 

Extracting  teeth. 

THE  usr:  OF  OHLOROFOini  IN  RFGAIM)  TO 
NATIONALITY  AND  RA('K. 

Dr.  ]\I.  F.  Foomes,  of  JjOiiisville,  Kentucky,  writes  in  the 
American  Bi-weddy  of  September  14th,  LS78  : “ The  I rish,  as 
a class,  will  take  more  chloroform  ami  1h>  longer  in  yielding 
to  its  influence  than  any  other  nationality.  The  behavior 
of  Americans  is  similar  to  that  of  the  Irish;  they  i)ossess 
great  power  of  resistance',  hut  yield  to  the  influence  of  the 
amesthetic  with  more  ease  and  take  less  of  it.  The  ( iermans 
yield  to  chloroform  with  hut  little  trouble  ; it  is  not  an 
infrequent  occurrence  to  see  them  become  amesthetized 
without  a struggle.  They  rarely  make  any  demonstration  ; 
if  they  do,  it  is  usually  in  the  form  of  rapid  conversation  or 
song.  The  negro  is  niore  easily  intluenced  by  chloroform 
than  either  of  the  before  mentioned  races;  they  usually  be- 
come amesthetized  very  readily;  in  many  instances  they 
sing  and  pray  while  inhaling.” 

* Collected  for  nio  by  Hr.  H.  Allis.  See  also  table  of  dca t lis  fn an 
eh  I orofoi’in. 
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Tliese  observations  were  taken  in  fifty -seven  eases,  of 
which  the  Doctor  keiit  an  accurate  record. 

TOT.EEAXC'E  OF  CHLOROFORi\r  BY  THFi  USE  OF 

a:nimoniac'al  inhalations. 

Some  patients  are  (iangeronsiy  aflected  by  ciiioroform 
iniiaiations ; wiiiie,  in  otiiers,  tolerance  is  obtained  with 
considerable  difficulty.  It  may  also  hapiien  that  chloroform, 
although  obviously  indicated,  could  not  be  employed  on  ac- 
count of  severe  cardiac  complication. 

Rrofessor  Occhim  had  a patient,  reciuiring  the  removal  of 
a large  calculus,  who  was  much  enfeebled  by  a chronic 
suppuration,  and  whose  jmlse  was  irregular  and  thready. 
Under  these  discouraging  circumstances,  the  Professor  em- 
ployed the  preventative  eftects  of  ammoniacal  inspirations 
as  a stimulant  to  the  nervous  and  vascular  systems,  and  a 
very  large  calculus  was  extracted  Avithout  difficulty  or  dis- 
turbance of  these  systems ; the  patient  made  a good  recovery. 
M.  Occhim  made  several  experiments  on  patients  laboring 
under  cardiac  difficulties  in  their  various  stages,  and  thus 
confirmed  the  conclusions  at  which  he  arrived  at,  i.  e.,  that 
the  tolerance  of  chloroform  can  be  ensured  by  the  prevent- 
ative use  of  ammoniacal  inhalations.* 

THE  INFLUENCE]  OF  CLIMATE  ON  THE  U8E  OF 

CHLOROFOR^r. 

The  following  extracts,  in  reference  to  the  use  of  chloro- 
form, were  taken  from  letters  received  from  two  distinguished 
surgeons  in  the  South.  The  first  is  from  Dr.  Landon  B. 
Edwards,  editor  of  i\\a  Virginia  Medical  Monthly^  dated  Rich- 
mond, Va.,  October  21st,  1878:— 

My  dear  Docfi:oR: 

It  is  one  of  the  most  peculiar  facts  that  I have  ever 
known  in  medical  practice — the  difterence  of  exj)erience  in 
Europe  and  the  North  with  chloroform  and  ether,  as  com- 
pared with  that  at  the  South.  I don’t  understand  the  high 
rate  of  mortality  with  chloroform  elsewhere ; or  else,  I 
cannot  explain  the  low  rate  of  mortality  at  the  South  from 

* Medical  Examiner,  April  2.3th,  1878,  and  Medical  Ne-\TS  and  Lihi;ary, 
July,  1878. 
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the  same  agent.  Amestlietics  are  used  for  more  trivial 
atlectioiis  and  surgical  operations  in  the  South  than  in  the 
North ; and,  of  course,  for  all  grave  troubles,  many  obstet- 
rical cases,  etc.  Even  during  the  war,  when  we  Confederates 
were  not  using  Squibb’s,  or  a chloroform  having  the  repu- 
tation of  such  purity,  our  jireference  was  for  chloroform, 
although  of  home  manufacture,  and  I know  of  no  army 
surgeon  in  the  Confederate  service  who  had  any  occasion 
to  regret  his  preference  for  it;  of  course,  some  accidents  may 
have  occurred  with  it,  but  I do  not  recall  any  fatality  directly 
or  solely  attributed  to  it.  But  it  seems  to  me  almost  every 
practitioner  of  eminence  in  the  North  has  knowledge  of 
some  fatality  froiii  chloroform.  Were  a fatal  case  from 
amestlietics  to  occur  in  any  of  our  small  cities  or  towns,  it 
would  become  wide-siiread  news. 

Yours  truly, 

IjANDON  b.  edwabbh. 

The  second,  dated  October  26th,  1878,  is  from  Dr.  A.  W. 
Calhoun,  an  eminent  ophthalmic  and  aural  surgeon  of 
Atlanta,  Ga.,  who  administered  chloroform  even  in  the 
removing  of  tonsils,  etc.,  without  fear:— 

My  dear  Doctor: 

**••••••••«• 

My  recent  experience  has  also  taught  me  that  it  is  per- 
fectly safe,  and  oftentimes  very  desirable,  to  give  chloroform, 
at  least  to  the  extent  of  enabling  you  to  begin  the  operation 
without  resistance  on  the  part  of  the  patient. 

* • * • *■••••••• 

I am,  etc., 

A.  W.  CAIjHOUN. 

There  may  be  something  in  the  diflerence  in  the  boiling- 
point  of  chlorolorm  in  the  South,  and  in  the  fact  of  the  air 
being  more  heated  and  stimulating. 

CONCLUSIONS  IN  REFEBENt^E  TO  THE  USE  Ob' 

CHLOROFORM. 

In  what  class  of  cases  can  chloroform  be  employed  with 
safety  ? 

In  my  own  experience  and  after  my  exjieriments,  I would 
limit  the  use  of  this  most  potent  of  all  the  arnesthetics  to 
very  yoimg  children^  or  those  who  are  weak,  strumous,  or 
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()verg'i't)wii ; to  puerperal  eelaiiii)sia,  in  very  violent  eoiivul- 
sioiis,  in  male  adults,  or  in  females  dnrinj^  delivery,  where 
rapidity  of  dilatation  of  the  os  uteri  is  absolutely  necessary 
•to  save  the  mother’s  life. 

In  some  rart‘  cases  of  painful  o])eration,  wlu're,  after  con- 
tinued efforts,  no  complete  insensibility  can  hej)rodnced  by 
ether,  I would  feel  justified  in  the  use  of  a small  portion  of 
chloroform  on  a clean  sixnijie  or  inhaler.  By  a reference  to 
the  recent  cases  of  deaths  from  this  aj^ent,!  am  fully  satisfied 
that  no  amount  of  care  or  precaution,  or  mode  of  adminis- 
tration, or  amount  inhaled,  will  prevent,  in  certain  cases, 
the  fatal  result;  and  yet  physicians  and  others  will  resort 
to  the  use  of  chloroform  on  account  of  its  ])leasant  taste  and 
odor,  rapidity  of  action,  cost,  and  com})arative  bulk. 

In  the  recent  admirable  work  on  surgery  by  Ericdiseii,* 
he  discussed  the  question,  i)o  amesthetics  influence  the  rate 
of  mortality  after  oi)eration  ? and  concludes  by  stating?  “ I 
am  imrlinedto  believe  that  the  rateof  mortahty  has  im;reased 
since  the  use  of  amesthetics  in  operative  surgery.”  Again, 
” I cannot  but  think  that  chloroform  does  exercise  a noxious 
influence  on  the  constitution,  and  does  lessen  the  prospect 
of  recovery  in  certain  states  of  the  system,  more  es])ecially 
wheai  the  blood  is  in  an  unhealthy  state.”  He  states  the 
most  dangerous  condition  in  which  to  administer  chloroform 
is  that  in  which,  in  conse(pience  of  renal  disease,  the  blood 
is  loaded  with  urea  ; in  such  cases  epileptiform  convulsions 
are  readily  induced. 

In  the  recent  work  of  Professor  Billroth, f of  Vienna,  he 
states:  “Recently,  ether  has  come  more  into  use  on  account 
of  the  number  of  deaths  from  chloroform.  I now  use  a 
composition  of  three  parts  chloroform,  one  sulphuric  ether, 
and  one  absolute  alcohol,  which  seems  less  dangerous  than 
chloroform.” 

There  have  already  been  two  hundred  and  ten  deaths  from 
chloroform  faithfully  recorded  and  reported  (see  first  edition 
of  this  work,  Philadelphia,  1,878).  (Most  of  these  occurred  in 
the  hands  of  the  most  experienced  surgeons,  and  jiiaiiy  of 
them  in  large  hospitals  where  every  appliance  was  to  be  had 

* The  Science  and  Ai't  of  Surgery,  p.  12.  Pliiladelphia : H.  C.  T.ea, 
1878. 

t From  the  Fourtli  German  Edition, 
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lU  liKiucst  Hh<i\vp<l  more  thiin  Msiiiil  proeautlons  IhuI 
been  taken. 

Ileui'l  reused  to  brut  III  throe  iiiliiiites  ufler  tlrst  inlmliitbin. 

'1 

Direct  polsonlna 
OUR  centres"  (Hqjdni)}... 

CoIUipsc -Tj. iHight  heart  dilalnl.kldnej’s  and  spleen  enlarged,  ImigscolliipHod 

llrsllnhalaMoii.tlfteidi  minutes). 


Fatly  desieneriillon  of  heart ; 
spiral  Ions. 

Dentil  before  iiiieratlon. 
'’••oat  eoiiKestloii  of  veins  of  i 


death  after  not  more  than  live  In- 


ek  and  head,  brain  healthy. 


IFutty  dei'cneratlon  of  heart,  rupture  of  spleen,  and  blood  In 
la-rlloneni  eavUy. 

Pus  oil  surface  of  the  brain  and  slight  enlargement  of  heart. 
Endoeardllls,  graiuiliir  degeneration  of  left  venlrh-b-. 

Negative. 

Vegetations  on  valves  of  heart;  pulse  stopped  before  re.splratlon 
sto]>pe(l. 

iFatly  degeneration  of  heart;  death  in  six  minutes, 
j Disease  of  the  heart  and  kidney.s. 

Fatty  degeneration  of  heart. 
iDcatli  in  live  minutes. 


iFatty  degeneration  of  heart. 
Death  in  a few  nilnufcs. 
Negative:  death  in  six  minutOK. 

Dleil  in  a few  minutes. 


• and  kidneys,  brain  softened, 
.entrlcle. 


Fatt.v  degeneration  left ' 
Heart  rtlircs  granular. 
Heart  fatty. 

Dcntb  in  five  mlmile.s. 


Granular  degenerntion  of  hearl,  valves  beullliy. 

Dealb  in  ten  minutes. 

Heart  empty,  mitral  valves  Ibiekeued;  atheromatous  a 
Death  In  one  minute. 


Viscera  healthy 


“Involuntary  Homleide;"  one  imuilh  imprisonment, 
.1>IJ  12s. 

Heart  Habby  and  hypertropbled;  dentb  In  < 

''  iirl  ln'altliy;  liver  large  and  lardaeeous,  e 
tons  lyasses. 


Blood  more  Iluid  lhan  nonnni,  left 
relaxed,  vulve.s  lu-iiltliy. 

“.Jury  eanlioned  pulilie  against  inli 
agents." 


:entriele  ooiitraeteil,  right 
ilation  of  Kueh  dangerous 


cardiac  disease,  blond  liniil  throusliout 
mended  emu-tiuent  to  pruliibit  lls  il.se.  " 


ody.  “Jury  recoin- 


No  disease  of  laavl  ( 


f any  internal  orgai 


IVomitlng,  followed  by  deep  inspiratioi 
into  traebeu;  tvaeheotoiny  of  no  av 


romilins;  patieni  too  fully  uarootizetl  to 


Over  tweiitv  eases  in  Cineiiiimti  and  its  vicinity  within  Ihe  last 
thirty  yi-iirs.  flinle,  .Mareli  Jllsl,  l.sTT. 

London  laiueet.  Fehrimry  imli,  isTT. 

Patient  liad  taken  etiier  safely  at  previous  opemlloii.  Hritisii 
.Medical  .lournal. 


American  Jounml  Dental  Science,  .May.  ISm. 

Loudon  I.aueel.  June  !Uli,  |Sc<. 

“Heart  fatty.  ” Ihillsli  Moilical  .louniai,  June  .Inth.  isTT. 
rnlnn  Medleale,  .lunc,  is,,. 

Fattv  ilegeneralion  of  Uie  liglit  veiitrlelc.  raimdian  Journal 
! Meilleal  Seleiiee,  .\ugust,  is77. 
iKritish  Medical  Jourimi,  .\ugusl,  1X77. 
iToledo  .Medical  and  Surgical  Journal.  Augusl.  ts77. 

Hearl  llaccid  ami  fatty:  death  in  two  minutes. 

'London  I. uncot,  lb‘e«-iubcr.  1x77. 

Fatty  dcgenenitlon  of  the  lieart.  I'nnnda  Lnncet. 

Negative. 

llrllish  .Medical  Journal. 

Medical  Timesund  thuette. 

Heart  soft  and  flubl)v.  Kvenlug  Tolegmph.  riinadelplila,  Maroli 
22d.  IX7X. 

Fatty  licarl.  t?i 

Nitrile  of  .Vinyl  used.  Virginia  Metllcal  Monlhly, 

-May,  IXTS. 

g I Nitrite  of  Amyl,  electricity,  etc.,  usetl.  st.  Louis 

! Medical  and  .Surgical  Jounml,  June,  IS7X. 

I’utlent  had  been  curerully  examined.  Large  iaminateil  lieurt- 
olot : “great  caution  and  utmost  skill ; ‘ death  in  15  minutes. 
, .Vmerlean  Medical  Bi-weekly.  October,  1S7S- 
Ilearl  fatty. 

Lmigs  ^ — 

chloroform  poisoning,  and  tliere  Is  no  bliune  altacning 
, , theli 

(giving  ofclilD  bfoi'in) 


had  never  been  (Villy  Intinicd.  Verdict,  “Deatii  iVoiu 

liloroform  poisoning,  and  tliere  Is  ' 

10  liosiiltal  amliorlllcs.” 

Patient  died  in  ten  minutes. 

MIg.  Wleii.  Mwl.  Zelf^Decomber2Uh.l^. 
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and  all  tlie  kiioNVii  means  employed  to  prevent  death.  There 
are  also  a large  number  of  deaths  imreported  which,  like 
fatal  operations  in  surgery,  never  see  the  light  of  day,  and 
are  therefore  of  no  use  to  warn  the  careful  observer. 

The  number  of  deaths  from  chloroform,  contained  in  the 
accompanying  table,  which  have  occurred  up  to  date,* 
numhering  one  hundred  and  sixty,  when  added  to  the  two 
hundred  and  tenf  before  reported,  make  the  ghastly  sum 
total,  reported  and  fully  authenticated,  ot  three  hundred 
and  seventi/.  It  will  he  seen,  by  a glance  at  the  table,  how 
and  why  deaths  from  chloroform  have  occurred;  and  how 
unsatisfactorily,  in  most  of  the  cases,  the  facts  connected 

with  the  circumstances  have  been  reported. 

« 

(’0:\n^IENTS  UPON  THE  TAPLE  OF  DEATHS 
FROM  CHLOROFORM. 


Date  when  Death  occurred  from  Chloroform.— 
The  number  of  deaths  in  the  cold  months  were  forty-seven, 
and  against  this  M'e  have  forty-seven  deaths  during  April, 
May,  .lime,  July,  and  August,  showing  but  little  difference 
in  regard  to  temperature. 

Sex. — AVe  find  there  are  seventy  deaths  in  males,  and 
twenty-nine  in  females.  Our  results  agree  with  those  of 
Sansom. 

Ace.— Number  of  cases  over  twenty-one,  tifty-six;  under 
it,  nine,  the  youngest  of  which  Avas  three  (No.  157),  then 
follows  one  at  six,  eight,  eleven,  tv'elve,  fourteen,  fifteen, 
sixteen,  and  eighteen  years. 

Character  of  thp:  Operation  for  which  the  Chlo- 
ROFOR^i  W'AS  ad:ministerp:d. — In  many  instances  the 
chloroform  was  employed  for  trifling  ailments,  which  could 
have  heeii  relieved  by  less  hazardous  means,  or  iii  surgical 
operations  of  minor  importance,  as  follows:  facial  neuralgia, 
asthma,  headache,  toothache,  sleeplessness,  uterine  trouble, 
etc.  Of  the  operations,  there  M ere  fourteen  cases  of  extrac- 
tion of  teeth  ; then  follows  introduction  of  catheter,  extrac- 
tion of  thorn,  amputations  of  fingers  and  toes,  hydrocele. 


* The  author  desires  to  acknowledge  his  obligations  to  Dr.  C.  S. 
Turnbuli  for  valuable  assistance  in  the  preparation  of  this  table,  also 
to  Dr.  H.  F.  Sterling  for  collecting  cases. 

t Medical  X^ews  and  liibrary,  Philadelphia,  up  to  1869. 
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removal  of  dead  bone,  dressing  of  fractures,  tumors  of  small 
size,  tissnre  of  anus,  cataract,  iridectomy,  and  strabismus  ; 
many  of  which  could  have  been  performed  without  an  anaes- 
thetic, or  if  this  was  insisted  upon,  sulphuric  ether,  hydro- 
bromic  ether,  or  nitrous  oxide,  could  have  been  employed. 

The  time  at  which  the  Patient  died.— In  twenty- 
four  instances  before  the  operation,  sixty-one  during,  and 
only  ten  after  the  operation. 

The  (Quantity  of  Chloroform  Employed.  — The 
smallest  quantity  employed  was  a few  drops  in  case  No. 
142;  then  in  case  No.  21  fifteen  to  twenty  drops,  in  case  No. 
156  forty  drops,  case  No.  28  six  minims,  and  in  eight  cases 
one  drachm  only  was  employed  ; in  twelve  cases,  two 
drachms;  from  half  an  ounce  to-one  ounce  in  most  of  the 
other  cases,  with  one  exce])tion,  in  whicli  it  was  stated  a 
large  amount,  in  case  No.  20,  Avas  employed. 

Form  of  Apiwratus. — In  nine  cases  a towel  or  napkin 
was  used  ; in  two,  u])on  lint  and  sponge;  one  in  the  sitting 
posture;  in  one,  large  amount  carelessly  administered  ; one 
lying  on  abdomen. 

Condition  of  Patient.— The  first  most  prominent  con- 
dition of  a patient  was  the  habitOal  employment  of  chloro- 
form (three),  either  to  induce  sleep,  relieve  pain,  or  in  most 
instances  as  an  intoxicant,  at  first  in  moderate  quantity  and 
then  increasing  it,  forgetting  its  fatal  nature.  The  .second 
condition  was  its  fatal  effects  ui)on  persons  of  an  intemperate 
habit  (three),  anaemic  (two),  or  disease  of  heart,  or  broken 
down  in  general  health.  On  the  other  hand,  hoAvever, 
many  are  cut  down  in  a perfectly  healthy  condition,  after 
the  heart  has  been  examined  and  considered  all  right  (five). 

SvAri’TOMS. — The  most  i)rominent  symptoms  of  chloroform 
])oisoning  Avill  be  found  to  be  the  fainting  of  thei)atient,  fail- 
ureof  the  pulse,  heart’s  action,  and  ceasingof  the  respiration, 
stertorous  breathing,  face  livid,  convulsive  moveinents,  and 
dilatation  of  the  piq)il. 

Thi:  Cause  of  Death.- Out  of  twenty-seven  cases,  the 
majority  of  deaths  is  stated  to  be  from  (tolla])se  (in  fourteen 
cases),  from  sho(;k  (two),  syncope  (one),  asphyxia  (three), 
from  disease  or  paralysis  of  the  heart  (five),  chloroform 
poisoning  (two). 

Post  Mortem  Appearances.— Heart  affections  seem  to 
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have  been  the  chief  causes  for  death  reported.  Fatty  de- 
generation of  the  lieart  was  found  in  seventeen  cases;  other 
cardiac  lesions,  nine  cases.  An  examination  of  our  table 
will  prove  tlie  sad  but  positive  fact  that  a large  number  of 
patients  wlio  die  from  chloroform  were  healthy  prior  to 
taking  the  fatal  dose  to  relieve  them  of  some  trifling  ailment 
or  for  a minor  surgical  operation.  (The  results  confirm  the 
experiments  of  Schiff,  Avho  stated  that  in  more  than  live 
thousand  cases  that  chloroform  paralyzes  the  heart  and 
blood  vessels  at  once  without  previously  paralyzing  the 
respiration.)  Thirty  cases  were  either  healthy,  or  2^ ost  r/ion'- 
tem  results  were  negative;  in  one  case  the  patient  had  been 
carefully  examined,  and  no  disease  of  heart  or  lungs  was 
found  to  exist;  one  had  inhaled  chloroform  the  day  l)cfore. 
In  two  cases,  from  vomiting,  followed  by  deep  inspiration, 
the  food  was  found  drawn  iiito  the  trachea  ; in  one,  trache- 
otomy of  no  avail ; in  the  other  case,  patient  died  alone 
(self-administered).  In  many  of  the  cases  the  post  mortem 
conditions  are  given  in  detail,  as  though  they  were  patho- 
logical changes. 

Chloroform  gives  but  little  warning!— The  ra- 
pidity with  which  patients  die  from  it  is  as  follows:— 


1 patient,  instantly,  struggling  stage,  . 

1 “ suddenly, 

1 “ 

1 “ . 

4 “ 

1 “ 

4 “ 

2 “ 

O u 


died  in  1 .second. 
“ b]  minute. 

U 9 U 

“ a 

I i U 

r) 

“ H 
“ 10 
“ 15 

“ a few  “ 


Schitr  also  confirms  the  results  in  this  table,  as  he,  too, 
has  found  death  to  occur  from  chloroform  at  the  first  inspi- 
ration. 


NITRITE  OF  AMYL  (CsH^NO^). 

This  valuable  drug  was  discovered  by  Balard  in  1S44,  and 
within  tlie  last  few  years  nitrite  of  amyl  has  assumed  con- 
sideiable  ini])ortance  as  a remedy  in  all  spasmodic  afl'cctions, 
and  as  an  antidote  to  chloroform  iwisoning.  The  first  notice 


iia 
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of  its  oflbcts  was  by  Ib’ofessor  Guthrie,  wlio,  wliile  distillinji; 
nitrite  of  amyl  from  amylie  alcohol,  observed  that  tlie  vajK)!', 
when  inhaled,  (luiekened  his  circulation,  and  made  him 
feel  as  if  lie  had  been  running.  There  was  flushing’  of  his 
face,  rajiid  action  of  the  heart,  and  difhcult  breathing. 

Perfectly  pure  nitrite  of  amyl  can  only  he  obtained  by 
many  careful  distillations.  It  boils  constantly  at  96°  C., 
while  specimens  examined  by  Dr.  Greene,  of  this  city,  were 
found  to  have  boiling  points  ranging  lietween  60°  and  180° 
G.  Such  ])roducts,  he  observes,  luiA'e  never  been  rectified; 
one  siiecimeii  had  not  entirely  distilled  at  220°;  another  con- 
tained about  ten  j^or  cent,  of  water,  twenty-hve  ]ier  cent,  of 
amyl  nitrite  (90°  to  100°  C.),  and  the  remainder  Avas  com- 
posed almost  entirely  of  unaltered  amylie  alcohol. 

If  the  niti’ite  of  amyl  is  made  from  amylie  alcohol,  it 
should  be  that  which  passes  after  tAvo  or  three  fractionations 
betAveen  128°  and  162°  C.,  the  difficulty  of  not  obtaining  it 
])ure  enough  being  due  to  a faulty  ])rocess  or  carelessness  in 
its  rectification. 


A very  fair  yield  of  nitrite  of  amyl  may  l)e  obtained  by 
the  action  of  potassium  nitrite  and  suli)hnric  acid.  The 
])otassium  nitrite  maybe  easily  made  by  maintaining  potas- 
sium nitrate  for  some  time  at  a dull  red  heat.  It  is  then 
heated  with  amylie  alcohol  in  a flask  on  a Avater  bath,  and 
sul])hurie  acid,  diluted  with  its  volume  of  Avater,  gradually 
added.  The  niti’ite  of  amyl  distills  oaxu’  regulai’ly  with  some 
A'apor  of  Avater.  After  Avashing  the  jiroduct  Avith  a solution 
of  ])0tassium  carbonate,  and  drying  it  Avith  solid  jiotassium 
carbonate,  it  is  again  distilled,  and  all  that  passes  beloAV  100° 


C.  may  be  retained. 

Four  ounces  of  commercial  nitrite  re-distilled  by  Dr. 
Greene,  to  obtain  for  me  a ]>ure  s]>ecimen,  yielded  less  than 
one  ounce.  This  accounts  for  the  A’ery  A’ariable  effects  ob- 
sei’A'cd  by  t be  different  obsei’A'ers.  For  my  part,  T have,  at 
times,  been  A'ery  much  disapjiointed  in  it,  and  on  examina- 
tion of  the  drug,  obtained  from  a first-class  store,  it  Avas 
found  to  be  amylie  etlier,  Avith  only  a snudl  ])roj)ortion  ol 


the  nitrite  of  amyl. 

The  same  difliculty  is  exjierienced  in  Great  Dritain  in 
obtaining  pure  nitrite  of  amyl,  as  may  be  seen  by  the 


following 
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“The  purity  of  this  druft'  was  discussed  before  the  llritish 
Pliarniaceutical  Society,  in  SeiTeiiiher,  1878,  V)y  Mr.  D.  B. 
Dott.  His  paper  embodied  the  results  of  an  examination  of 
several  saniples  of  nitrite  of  amyl  i)rocured  from  different 
makers,  with  the  view  of  ascertaining  the  degree  of  i)urity 
of  the  article  in  the  market.  The  samples  examined  had  a 
specitic  gravity  varying  from  .8()4  to  .87(5,  the  pro})er  specific 
g’ravity  being  .877.  By  a single  rectification  they  gave  a 
yield  of  U.7,  11.5,  8:1.8,  47.5,  and  (55.0  per  cent,  respectively, 
boiling  at  00°  to  100°  C.,  while  a sample  prepared  by  the 
author  in  the  ordinary  way  gave  85.0  per  cent.  One  of  the 
.sani])les  had  an  odor  (piite  distinct  from  that  of  genuine 
nitrite  of  amyl,  and  ])roduced  little  effect  on  the  heart’s 
action  by  the  inhalation  of  its  vapor.  Tt  will  thus  be  seen 
that  there  is  a great  variation  in  the  quality  of  the  amyl 
nitrite  of  different  makers,  gnd  that  some  of  it  is  ot  very 
inferior  ([uality.  The  author  considers  that  some  standard 
of  purity  less  rigid  than  that  of  the  Bharmacopoeia  ought  to 
1)C  adopted,  as  it  is  impossible  to  ])repare  a nitrite  of  amyl 
boiling  constantly  at  205°  F.  Indeed,  there  seems  to  be 
some  doubt  as  to  whether  that  is  really  the  correct  boiling 
l)oint.  The  ju'ocess  for  preparing  nitrite  of  amyl  by  passing 
nitrous  acid  gas  through  amylic  alcohol  is  held  to  be  the 
best,  being  decidedly  ]'»referable  to  that  by  the  direct  action 
of  nitric  acid  on  the  alcohol.” 


EFFECTS  OF  NITRITE  OF  A^klYL. 

There  is  a very  great  difference  in  the  effects  which  nitrite 
of  amyl,  chemically  ]nire,  ])roduces  in  different  ])ersons.  1 
know  of  tvo  ]>ersons  who  cannot  api)roach  it  without 
immediately  ex])eri(.‘ncing  a feeling  of  distress  in  the  region 
of  the  heart,  accompanied  by  a sense  of  faintness.  Another, 
after  one  whiff,  swung  around,  and  would  have  fallen  to  the 
ground  if  support  had  not  been  at  hand.  In  my  own  case, 
J can  inhale  it  with  impunity,  and  it  recjuires  five  to  ten 
seconds  befoi-e  flushing  of  the  face,  disturbance  of  the  heart, 
or  giddiness  are  induced. 

When  first  employed  it  was  with  the  greatest  amount  of 
care,  and  was  sui)posed  to  be  very  dangerous,  but  we  have 
not  found  it  to  be  so,  nor  have  we  as  yet  known  of  a single 
death  from  it,  when  used  as  a therapeutic  agent. 
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In  a case  of  spasm  of  the  glottis,  following  pneumonia,  I 
employed  inlialations  of  the  nitrite  of  amyl,  in  the  form  of 
the  glass  globules,  “ pearls  of  nitrite  of  amyl,”  with  success, 
much  to  the  relief  of  the  patient. 

While  traveling  during  the  summer  of  1877,  I met  a well- 
known  gentleman  of  Philadelphia,  the  late  Mr.  E.  Bonsell,* 
who  was  atiected  with  angina  pectoris.  A vial  of  nitrite  of 
amyl  was  his  constant  comjjanion  for  several  years.  Every 
little  while  he  would  inhale  its  vapor  with  decided  benetit 
and  relief.  He  had  done  so  for  many  months  without  the 
least  deleterious  effect. 

In  another  case  this  remedy  completely  failed,  and  hypo- 
dermic injections  of  mori)hia  liad  to  be  resorted  to  during 
the  attacks. 

In  most  of  cases  it  is  best  administered  lying  down. 
Women  are  more  susceptible  to  its  effects  than  men.  Given 
internally,  with  mucilage  and  an  aromatic,  it  will  at  times 
jU’oduce  nausea;  generally  an  irritation  of  the  throat.  This 
is  increased  by  the  impurity  of  the  drug. 

Taking  into  consideration  the  different  idiosyncrasies  and 
susceptibilities,  it  is  better  in  all  cases  to  begin  with  the 
minimum  dose,  say  one  droji,  and  gradually  increase  if  well 
tolerated.  It  should  never  be  trusted  to  the  i)atient  until  its 
effects  u])Oii  his  system  are  well  known. 


NIM'RPrE  OF 


AMYL  AS  antidote  TO 
('IILOHOFOHM. 


Dr.  Purrall,  of  New  York,  has  reca])itiilated  the. experi- 
ments ])crformed  uiion  cats  and  dogs  by  othei’s  and  himself, 
and  set  the  amyl  down  as  an  agent  which  should  always  be 
in  the  armamentarium  of  the  nuHlical  man,  who  went  jire- 
pared  to  meet  any  emergency  tbat  might  arise  while  i)ro- 
ducing  amesthesia  with  chloroform. 

Dr.  W.  Ij.  Lane  has  repeated  numerous  experiments  on 
animals  with  the  nitrite  of  amyl,  and  states:  ‘‘When  in- 
haled in  small  (juantities,  it  produces  recoveiy  from  chloro- 
form insensil)ility  by  dilating  the  arterioles  of  the  brain,  and 
thus  removing  the  cerebral  amemia  due  to  the  chlorofonn. 
It  also  hel])s  to  produc(‘  recovery  from  the  chlorofoi’in  in- 


* IIc  died  at  the  advanced  ago  of  eighty-two  during  1S70. 


SUCCESSFUL  RESUSCITATION  BY  AMYL  NITRITE.  1 1^> 
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sensibility  by  raising  the  temperature,  which  is  always 
lowered  by  chloroform,  and  by  removing  the  }>aralysis  of 
the  heart  due  to  chloroform.  This  action  is  well  seen  by 
the  nitrite  of  amyl  making  the  heart’s  beats  fewer  and 
sounds  louder.  This  action  of  the  nitrite  of  amyl  in  Hush- 
ing the  face  and  eyes,  causes  increased  heat,  and  makes 
the  heart  beat  slower,  but  with  an  irregular  action,  as  we 
have  experienced  in  our  own  person,  in  doses  of  two  mim- 
ims  and  a half  by  inhalation.” 

Dr.  lame  also  states,  by  way  of  caution,  that  where  the 
pure  nitrite  of  amyl  is  inhaled  in  large  (piantities,  instead 
of  producing  recovery  from  chloroformic  insensibility,  it 
not  only  retards  it,  but  it  may  cause  death  by  paralysis  and 
over  distension  of  the  heart  and  engorgement  of  the  venous 
.system.  Tn  large  doses  (inhaled)  it  })roduces  a fall  of  tem- 
perature. 


FIVE  SUCCESSFUL  CASPiS  OF  RESUSt 'ITATFOX 
OF  THREATENED  DEATH  FROM  CHLORO- 


FORM. 

Dr.  ^ruiide,  in  American  Journal  Medical  Scic/tccs,  Jan- 
uary 4,  187S,  states:  “The  beneficial  effects  of  nitrite  of 
amyl  in  stimulating  the  heart,  and  tlius  permitting  the  con- 
tinued administration  of  ether  (in  an  operation  for  ovariot- 
omy), were  witnessed  by  all  the  ])hysicians  present,  and 
are  unquestionable.  He  also  states  that  two  cases  of  resus- 
citation froi^)  chloroform  synco])c  by  amyl-nitrite  have  been 
reported  by  Dr.  Pilcher  in  his  report  on  crouj)  and  diptheria  ; 
and  very  recently*  T find  a case  ])ublisbed  in  which  the  in- 
halation of  the  nitrite  of  amyl,  which  fortunately  wrs  at 
band,  according  to  the  testimony  of  j)hysicians  ])resent,  re- 
vived the  })atient  fr(^m  sudden  chloroform  collapse,  and 
.saved  her  life.” 

The  editor  of  the  British  Medical  Journal  says:  ‘AVe 

have  received  the  following  interesting  report  for  publica- 


tion from  a j)hysician  : — 

“On  the  i»th  instant  T was  asked  by  a ])rofe.‘isional  frit'nd 
to  administer  cbloroform  to  a patient  of  his,  from  whom  he 
was  about  to  iX‘mov(>  a fatty  tumor  situat('d  in  the  left  lum- 
bar region.  The  {)atient  in  question  was  aitout  forty-nine 


/ 
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years  of  a^e,  married,  the  motlier  of  several  eliildreii,  of 
thin,  s])are  habit,  hut  otherwise  in  o()()(i  liealth.  81ie  was 
nervous,  and  api)reliensive  of  the  result,  enti'eatino’  me  not- 
to  give  her  too  mueh  ehloroform.  Ha\'ing  ])revif)iisly  ex- 
amined the  heart  and  found  all  sounds  normal,  I gave  lier 
about  two  teaspoonfuls  of  brandy  undiluted;  and  after 
waiting  a few  minutes  and  ])laeing  lier  in  a reeumhent 
posture,  1 eommeneed  the  administration.  'Jdie  ehloroform 
i used  was  Dunean  & Floekhart’s,  u})on  the]inrity  of  which 
we  ean  always  de])end.  I ])oured  a measured  draehm  upon 
a piece  of  lint  envelojied  in  a towel.  I held  it  some  little 
distance  from  her  mouth  and  nose,  and  let  her  inhale 
slowly.  iSIy  friend  noted  her  pulse,  whilst  I carefully 
watched  tlu*  respii’ation.  d'lu'  lii’st  dose  did  not  ])roduce 
any  effect,  and  1 then  used  another  drachih,  which  soon 
caused  a good  deal  of  excift'inent,  incoherent  talking,  and 
struggling,  the  ])atient  striving  sevcM-al  times  to  snatch  the 
inhaler  from  my  hand.  This  gradually  subsided,  and  she 
ap])eared  to  he  ])assing  into  the  third  stage  of  amesthesia, 
when  she  made  an  ahoi'tive  attempt  to  vomit,  I’aised  her 
head  from  the  lallow,  and,  to  my  friend’s  great  alarm,  the 
])ulse  flickered  and  stoi)])cd  altogether.  She  gave  a gasp, 
foam  gathered  on  her  lips,  her  jaw  became  rigid,  and  to  all 
appearance  she  was  dead.  I immediately  withdrew  the 
chloroform,  my  friend  dashed  some  cold  water  in  her  face 
and  ])ulled  lun'  tongue  forward,  whilst  I commenced  artifi- 
cial res])iration,  after  Marshall  Hall’s  method, ♦)ut  without 
success.  We  then  pouivd  some  nitrite  of  amyl  on  lint,  and 
held  it  to  hei-  nostrils.  In  such  emergencies  it  is  impossible 
to  judge  the  flight  of  time  correctly,  hut  I should  say  in  ten 
seconds  there  was  a flushing  of  th^  face,  the  jiulse  was 
again  felt,  and,  to  our  great  joy,  the  all  important  function 
of  res))iration  was  again  restored,  the  woman  being  rescued 
a])parently  from  the  very  embrace  of  death.” 

An  Hnglish  journal  i’e])orts  a case  of  threatened  death 
from  chlorofoi’in,  in  whi(*h  the  ]iatient  was  resuscitated  by 
the  inhalation  of  a few  drops  of  nitrite  of  amyl.  The  indi- 
<*ation  for  the  use  of  amyl  is  furnished  by  the  sudden  failure 
f)f  the  j)ulse.* 


* Medical  Kocord,  Maj*  25tli,  1S78. 
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A case  of  the  sueeessful  use  of  nitrite  of  amyl  in  a ease  of 
eliloroform  narcosis  is  reported  by  Doctor  Jlufus  R.  Hinton, 
in  the  Ph  'dculdpliia  ^[eAlical  of  Januafy  .‘list,  ISTo. 


DEATH  FRO^r  CHL()R()F()R^t  NARCOSIS.— FA  I L- 
CRF  OF  NE EATON’S  .MFTEIOD,  AND  OF  THE 
A>rVL  NITRITE  TREATMENT. 


Dr.  Hu^ii  ^r.  Taylor,  of  Itiehmond,  Virginia,  reports  the 
following  ease  in  the  Fi/vy/nm  Medicid  Moidldi/^  of  May, 
187K:— 

“ I’rofessor  McGuire  has  ivcpiested  me  to  la'port  tlu‘  fol- 
lowing death  from  chloroform,  which  oeeui'i’t'd  a few  days 
ago  in  his  j)raetiee.  As  far  as  I can  learn,  it  is  tlu*  second 
death  from  this  agent  which  has  oeeurrt'd  in  our  city,  and 
is  one  of  the  very  few  recorded  by  our  Soutlu'rn  surgeons: — 

“The  ])atient  was  a gentleman  from  North  Carolina,  ;et. 
41  years.  Twelve  or  fourteen  months  ago  he  received  a 
violent  blow  U])on  his  ])erineuni  by  being  thrown  upon  the 
])ommel  of  a saddle.  His  urethra  was  ru|)tmvd ; this  was 
followed  by  urinary  infiltration,  abscesses,  resulting  in  the 
loss  of  the  eidire  penis,  and  part  of  the  scrotum.  Since 
that  tinu'  he  has  been  a very  grc'at  sutferei’,  and  had  bt'come 
entirely  dependent  ui)on  anodynes,  fre<|ueutly  taking  as 
]nueh  as  two  grains  of  the  sulphate  of  niori)hia  a day. 
During  the  last  six  months  of  his  siekiu'ss,  lu'  has  spiait 
most  of  his  tinu'  in  bed  or  in  the  recumbent  ])osition. 

“On  the  day  of  oi)eration,  Ai)ril  20th,  1S7S  (Doctors  Cun- 
ningham, Ross,  Leech,  ^Slaelin,  and  Caia-oll  co-operating), 
S([uihb’s  ])uritied  chloroform  was  adndnistt'red,  for  the  ]uir- 
pose  of  making  a direct  outlet  for  tlu*  urine  by  I'xternal 
perineal  urethrotomy.  The  adniinistration  of  the  ames- 
thetie  was  begun  while  the  jiatient  was  in  his  bed.  He  was 
then  put  upon  a table  in  the  lithotomy  position,  and  the 
table  was  drawn  near  an  open  window',  oeeu])yinga  position 
directly  between  the  oi)en  window'  and  an  open  door.  I 
noticed,  w'hen  giving  him  chloroform  in  his  bed,  that  he 
was  not  easily  brought  under  its  inllnenee.  Some  delay 
occurred  in  the  first  part  of  the  operation  in  conseciuenee  of 
the  extensive  undermining  of  the  tissues  and  burrowing  of 
the  urine  and  pns,  leaving  a great  number  of  false  ]>assages, 
and  riuidering  it  tedious  to  get  a guide  of  any  sort  into  the 
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bladder.  During  this  stage  of  the  oj)eratioii,  he  was  not 
kept  fully  under  the  chloroform.  After  some  effort,  the  con- 
tinuation of  tlie  urethra  was  found,  and  an  instrument 
parsed  into  the  V)ladder.  The  administrator  then  carried 
the  amesthesia  far  enough  to  allow  the  operation  to  be  fin- 
ished. He  had  done  this,  and  had  taken  the  chloroform 
away  for  a fet\'  seconds,  when  we  were  all  startled  by  one  or 
two  stertorous  respirations,  and  then  followed  an  entire  ces- 
sation of  respiratory  effort. 

“ In  less  time  than  I can  tell  it,  his  tongue  was  drawm  for- 
ward with  a tenaculum;  his  feet  were  raised,  and  his  head 
was  lowered;  water  was  dashed  in  his  face;  his  cheeks 
smacked;  nitrite  of  amyl  held  to  his  nose.  As  none  of 
these  aroused  him,  he  was  quicklj"  placed  on  the  table  and 
artificial  resi)iration  resorted  to.  Dr.  Doss  and  I raised  and 
dejiressed  his  arms,  while  Doctors  McGuire  and  ( -imning- 
ham  compressed  his  thorax.  Let  me  here  remark  that  I 
am  sure  in  this  case  the  death  was  not  from  asphyxia  or  the 
impregnation  of  his  blood  M’itli  carbonic  acid.  The  efforts 
at  artificial  respiration  were  eminently  successful.  As  the 
arms  were  raised,  the  air  rushed  into  his  lungs,  producing  a 
stertor  as  natural  as  life — and  then  when  the  thorax  was 
compressed,  the  blowing  sound  of  exit  Avas  plainly  heard. 
Indeed,  these  artificial  inspirations  and  expirations  were  so 
strikingly  normal  as  to  deceive  me  for  .some  time  into 
believing  them  vital.  During  this  time  Avhiskey  was 
injected  into  his  rectum ; amyl  occasionally  held  to  his  nose, 
and  the  foot  of  the  table  elevated.  Only  once  during  our 
prolonged  efforts  to  resuscitate  him  was  there  the  least  token 
of  returning  animation,  and  that  was  when  the  first  dash  of 
cold  water  struck  his  face.  Then  he  gasped  feebly — but 
once.  His  features  from  the  first  were  blanched  and  blood- 
less; he  carried  to  his  grave  the  finger  marks  produced  by 
slapping  him;  his  pupils  were  both  widel}^  dilated;  his  lips 
blue.  He  had  been  under  the  influence  of  chloroform  for 
. about  three-quarters  of  an  hour — at  no  time  very  jn’ofoundly. 
During  this  time  he  took  about  of  Squibb’s  purified 
chloroform.  The  large  quantity  of  anodynes  which  he  had 
accustomed  himself  to,  and  the  extreme  Sensitiveness  of  the 
parts  manipulated,  rendered  it  diflicult  to  amesthetize  him. 
He  had  taken  chloroform  twice  before  he  came  to  the  city. 
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and  this  latter  trouble,  viz.,  inability  to  completely  affect 
him,  was  noticed  upon  both  occasions. 

“ In  reviewing  the  case,  we  conclude  that  death  was  brought 
about  through  syncope;  that  amyl  had  no  effect  in  replen- 
ishing the  ameniic  blood  vessels  of  the  brain ; and  that  at 
least  one  case  has  happened  when  its  antidotal  virtues  were 
not  at  all  noticeable ; that  the  result  was  of  sudden  occur- 
ence, and  of  speedy  termination ; that  his  pulse  was  good  a 
veiy  few  seconds  before,  and  that  the  artiffcial  resi)iration 
would  have  oxygenated  any  quantity  of  carbonized  blood 
with  which  his  lungs  might  have  been  surcharged;  that 
the  administrator  was  in  no  manner  to  blame,  as  he  fulfilled 
his  part  with  the  utmost  care  and  skill.  The  verdict  oTf  all 
present  ’^i'as  ‘that  death  was  caused  by  chloroform;  but 
that  the  same  was  carefully  andjudiciously  administered.’  ” 
Being  desirous  of  knowing  some  obscure  j:)oints  in  regard 
to  the  way  in  which  the  nitrite  had  been  used,  I wrote  to 
Doctor  Taylor,  addressing  the  following  ciuestions : — Did  the 
nitrite  of  amyl  produce  a flushing  of  the  face,  action  of  the 
heart,  and  difficult  breathing  when  you  employed  it  your- 
self? Did  you  use  a tube  to  force  it  up  the  nostrils  when  the 
breathing  had  ceased?  How  many  drops  were  employed? 
Was  it  in  capsules  or  dropped  from  a bottle? 

The  Doctor  kindly  replied  as  follows: — 

Bictimond,  May  31st,  1878. 

Doctor  Turn  bull , 

Dear  Sir: — Your  letter,  dated  May  20th,  found  me 
out  of  the  city  for  a few  days:  I am  very  glad  to  answer 
your  inquiries.  You  say  that  “ Professor  NClaton’s  method 
will  sometimes  fail,  e.specially  when  morphia  has  been  used 
with  the  chloroform.”  No  morphia  was  given  at  the  time, 
with  the  chloroform.  It  was  during  his  sickness  that  large 
quantities  had  been  administered.  In  regard  to  the  amyl 
used,  it  was  made  by  Squibb,  and  was,  I think,  pure.  I am 
sorry  I cannot  find  a sample  of  it  to  send  you  for  examina- 
tion. It  was  dropped  from  a bottle  upon  a handkerchief. 
Tlie  number  of  drops  were  not  ascertained.  No  tube  was 
introduced  into  the  nose. 

Very  respectfully,  etc., 

HUGH  M.  TAYLOR. 


124 


AKTI FICI AL  ANyl-:STH  ESI  A. 


DKATH  VlUm  CHI.OKOFOKM  IN  AVHK'H  THE 
NITRITE  OF  AAFYL  j^VAS  EMPLOYED 
\Y  I THOUT  S I XX  ’ESS. 

Death  from  ehloroform  April  1879,  hy  ^Y.  P.  ]Mills, 

]\I.  I).,*  of  Rrowiisvillc,  ^Mobile.  I was  recpiested  toojjerate 
on  a boy  aged  10  years,  for  eongenital  pliimosis.  He  was 
ehloroforiiied  by  Dr.  A.  J.  Parsons,  who  has, often  adminis- 
tered eliloroform  by  inhalation,  and,  by  the  way,  he  is  very 
cautious  in  the  administration  of  this  potent  drug.  Notwith- 
standing the  great  prudence,  caution,  and  the  goieral  man- 
ner in  which  it  was  administered,  just  as  the  o])eration  was 
eomi)leted,  and  without  any  indiealion  of  danger  whatever, 
instnntaneously — almost  as  (piiek  tis  the  explosion  of  gun- 
powder — res])iration  eeast'd,  and  a livid  color  oversj)read  his 
face,  and  in  spite*  of  all  the  usual  restoratives,  he  was  soon 
dead;  in  fact  it  seemed  as  if  he  was  struck  dead  in  an  instant. 
Immediately,  U])on  the  suiu'rvention  of  these  alarming 
symptojus,  bis  lu'ad  was  lowered,  cold  water  thrown  into 
his  face,  and  artilieial  res])iration  induced.  Lnder  the 
intluenee  of  this  treatment  some  imi)rovenient  was  mani- 
fested, ami  for  a few  seconds  it  seemed  that  the  dangt'r  was 
over,  but  suddenly  all  the  alarming  si)mi)toms  before 
described  were  again  exhibited,  and  death  was  the  inevitable 
I’esult.  Not  more  than  three  drachms  of  chloroform  was 
used,  and  of  this  not  more  than  one  and  a half  or  two 
drachms  were  actually  inhaled,  and  the  })atient  was  n.ot 
deeply  under  its  inihience  at  any  time  during  the  operation, 
which,  as  a matter  of  course,  was  very  brief.  Nitrite  of 
amyl,  electricity,  and  hy|M)dermic  injections  of  whiskey 
were  all  brought  into  re(iuisition,  but,  as  the  se((iu‘l  ])roved, 
were  of  no  avail.  4'he  most  noteworthy  feature  of  the  case 
was  the  very  sudden  su])Crvention  of  the  alarming  syni})- 
toms,  for  according  to  my  information  in  regard  to  chloro- 
form ])oisoning,  there  is  generally  some  warning  given  of 
its  deleterious  intluenee.” 

* Haint  Louis  Medical  and  Surgical  Journal,  June,  1878,  p.  192. 

Note. — I do  not  think  t lie  doctor  wasjustilied  in  the  use  of  so  power- 
ful an  antestlietic  to  risk  ins  patient’s  life  In  so  trifling  an  operation. 
Evidently  the  nitrite  of  amyl  was  not  employed  until  the  patient  had 
become  unable  to  inliale  it.  The  conclusions  are  not  the  most  recent, 
as  a careful  reading  of  our  table  of  deat  hs  from  it,  will  show.  It  gives 
hut  little  warning  l)eforo  it  kills  the  i)utieut. 
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In  1S61-2,  Dr.  D.  W.  Ricliardson,  of  liOmlon,  made  a 
careful  and  prolonged  study  of  the  action  of  this  singular 
body,  and  discovered  that  it  produced  its  eftect  by  causing 
an  extroiie  relaxation,  lirst  of  the  blood-vessels,  and  after- 
wards of  the  muscular  tibres  of  the  body.  In  I860  Dr. 
Richardson  employed  it  as  an  aiuesthetic,  but  soon  discov- 
ered that  it  was  not  a true  aiuesthetic;  nor  does  it  produce 
unconsciousness  until  its  other  eflects  are  fully  developed, — 
a feeling  of  sickness  and  distress.  The  blood  in  both  sets  of 
vessels  acquires  a brownish  color.  At  first  it  quickens  the 
respiration,  but  its  prolonged  use  retards  the  movements  of 
the  chest  and  lowers  animal  temperature.  According  to 
the  experiments  of  Droz,-  when  it  causes  death  in  the 
lower  animals,  the  first  etiect  is  great  restlessness.  The 
animal  sneezes  and  struggles  to  get  away;  the  respiration 
becomes  quickened  and  fuller,  and  occasionally  stops.  Fol- 
lowing this  are  alternating  tonic  and  clonic  contractions  in 
the  extremities,  and  even  the  face  ; then  oiiisthotonos, 
shivering,  involuntary  excretions,  vomiting  and  coma. 
Post  mortem  results  are  not  very  marked,  except  the  dark 
color  of  the  blood  and  the  dilateil,  engorged  heart,  death 
being  j)roduced  apparently  by  paralysis  of  this  organ.  To 
such  an  extent  did  this  agent  relax,  that  it  would  even 
overcome  the  tetanic  s[)asm  produced  by  strychnia,  and  re- 
lieve the  most  agonizing  of  known  human  maladies, — 
angina  2Ject  or  in.  Even  tetanus  has  been  sidulued  by  it  in 
two  instances.  In  asthma,  my  own  experience  coincides 
with  that  of  others  that  it  will,  in  certain  sjuismodic  Ibrms, 
instantly  arrest  the  i)aroxysni.  An  exceedingly  convenient 
mode  of  carrying  the  drug  is  by  means  of  thin  glass  glob- 
ules of  nitrite  of  amyl,  containing  respectively  Trpiiss  and 
y\v.  When  recpiired,  one  ol'  the  bulbs  is  broken  in  a hand- 
kerchief or  towel,  and  its  contents  immediately  inhaled.  I 
have  employed  this  agent  in  si)asmodic  ear  cough,  also  in 
tinnitus  aurium,  in  which  there  is  spasm  of  the  muscles  of 
the  ear  bones,  or  si)asniodic  contraction  of  the  capillaries, 


* Arch  de  I’hysiologio,  Sep.,  1873.  Translated  hy  Dr.  F.  Woodlmry, 
Medical  Times,  N<jy.  'I'l,  IST:'. 
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in  which  case  I directed  the  patient  to  carry  a small  glass- 
stoppered  bottle,  and  to  inhale  five  or  six  drops  on  a hand- 
kerchief, or  even  hold  the  nose  for  a second  to  the  month  of 
the  bottle  containing  a small  quantity. 

In  an  article  by  Dr.  Aug.  Ladendorf,*  writing  from  the 
Sachsenberg  Lunatic  Asylum,  where  his  observations,  em- 
bracing more  than  forty  cases,  were  made,  partly  upon  sane 
persons  and  partly  on  those  recovering  from  different  psy- 
choses. The  time  selected  was  generally  from  three  to  five, 
p.  111.,  or  after  eight  p.  ni.,  thus  avoiding  times  when  a normal 
rise  of  temperature  might  be  expected.  The  thermometer  was 
jilaced  in  the  mouth,  between  the  cheek  and  the  superior 
maxilla, — a space  almost  shut  oft'  by  the  tongue  from  the 
nasal  respiratory  tract.  The  readings  were  'made  by  the 
help  of  a lens  magnifying  six  times,  so  that  by  using  a 
thermometer  divided  into  tenths  it  was  possible  to  recog- 
nize, without  much  chance  of  error,  y^iyth  of  a degree  Cen- 
tigrade, equal  to  Ath  of  a degree  of  Fahrenheit  nearly'. 
The  general  result  is  that  the  temperature  always  rises 
after  the  inhalation.  Many  circumstances  affect  the  amount 
of  this  rise,  such  as  the  quantity  of  vapor  inhaled,  the  sur- 
rounding atmosphere,  the  contraction  of  blood-vessels,  in- 
dividual i3eculiarities,  etc.  >So  that  two  persons  with  the 
same  initial  temperature  may  show  differences  of  0.53° , 
C.,  equal  to  0.95°  F.  It  is,  however,  interesting  that  this 
rise  can  generally  be  demonstrated  for  from  one  to  two 
hours,  for  this  explains  the  beneficial  and  continued  effects 
of  the  remedy  in  disease.  A table  of  thirty-six  cases  is 
given,  with  the  temperatures  observed,  the  differences,  their 
maxima  and  remarks.  The  smallest  maximal  elevation 
of  temperature  was  0.1°  C.,  equal  to  0.2°  F.  nearly  (in 
three  cases);  the  highest  maximal  rise  was  1.88°  C.,  equal 
to  3.38°  F.  (one  case);  the  mean  rise  was  0.39  C.,  equal 
to  0.7°  F.  (thirty-six  cases) ; or,  in  other  words,  the  tem- 
perature rises  rather  more  than  half  a degree  Fahren- 
heit after  the  inhalation  of  nitrite  of  amyl.  This  elevation 
is  very  evident  in  tlie  course  of  the  second  minute  of  inha- 
lation. The  i)urer  the  ])reparation  inhaled,  the  more  evi- 
dent the  effect.  The  effect  on  the  pupils  v'as  not  very  uni- 
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form.  Ill  all  the  cases  when  simultaneous  observations 
were  made,  the  axillary  temperature  rose  correspondingly. 
Horatio  Wood  [American  Journal  of  the  Medical  Sciences^ 
cxxiii.)  and  Pick  ( Ueber  das  Amylnitrit  und  seine  Therapeu- 
tiselie  Amvendung,  Versuch,  13)  observed  a fall  of  tempera- 
ture in  animals;  but  perhaps  this  resulted  from  the  mode 
of  experimenting.  Hostermann’s  account  of  the  pulse 
( Wiener  Med.  Wochenschrift^  1872,  Nos.  46,  47,  48)  is  con- 
firmed by  these  experiments.  These  effects  probably  have 
a common  cause,  not  mere  dilatation  of  the  vessels. 

In  a careful  examination  of  all  experiments  made  wijdi 
the  nitrite  of  amyl  on  man,  I have  not  met  with  a single 
case  of  death  from  it,  owing,  I think,  to  the  great  care  with 
which  it  has  been  employed.  Two  cases  are  recorded  by 
Banders  and  Bamelsohn  of  sudden  collapse,  skin  cold, 
clammy,  and  pulse  threadlike  and  slow,  face  pale,  and  yet 
consciousness  was  retained,  and  both  cases  recovered. 

ON  THE  UBE  OF  ATROPINE  IN  CHLOROFORM 

NARCOSIS. 

Prof.  J.  A.  Larabee,*  of  St.  Louis,  Ky.,  was  called  to  see  a 
patient  who  had  inhaled  one  ounce  of  chloroform.  The 
patient  was  seen  four  or  five  hours  after,  when  in  a state  of 
collapse,  and  every  known  means  had  been  resorted  to  to 
restore  the  heart’s  action,  but  all  in  vain.  He  injected  one- 
tenth  of  a grain  of  atropine  hypodermically.  This  par- 
tially restored  the  heart’s  action,  and  in  one  half  hour’s 
time  the  same  was  repeated  ; and  still  later,  to  stimulate  the 
respiration,  one-tenth  of  a grain  of  atropine  was  injected. 
Four  hours  later  the  pulse  and  respiration  had  recovered 
their  tone. 

ICE  AS  A MEANS  OF  PREVENTIING  NARCO- 
SIS FROM  CHLOROFORM. 

Another  means  of  treating  threatening  narcosis  caused 
by  chloroform  is  recommended  by  M.  BaillCe,  of  Belgium. 
It  consists  of  the  introduction  of  a small  piece  of  ice  into 
the  rectum.  A moderate  degree  of  pressure  sullices  to  over- 
come tlie  resistance  of  the  sphincter.  The  ice  melts  in  the 
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intestine,  and  ininiediutely  excites  a deej)  insi)iration,  which 
is  followed  by  the  re-establishnient  of  natural  respiration 
and  of  tlie  cardiac  functions. 

NITRITE  OF  A:MVL  AND  rHL()R()F()R:M 
AS  AN  ANAESTIIETK'. 

\j.  R.  Ralliet,  in  the  Medical  (did  Surgical  JiCporter, 
says : — 

“In  my  practice  of  over  twenty-four  years  I have,  until 
recently,  used  chloroform  as  an  amesthetic  in  all  surjrical 
cases  and  convulsions  of  children.  Tlie  past  six  months, 
with  the  object  of  lessening  the  dangei’s  of  asphyxia  by  this 
powerful  anaestlietic,  I added  to  the  ounce  of  chloroform 
sixteen  drops  of  nitrite  of  amyl,  ^hhe  result  thus  far  is 
apparently  most  satisfactory.  Nevertheless,  further  careful 
tests  are  needed  to  fully  contirm  my  views  of  this  combina- 
tion as  a safe  amesthetic.  I therel’orc'  ask  surgeons  to  give 
this  a fair  trial,  and  re])ort  their  experiences  in  regard  to  Its 
action  on  the  heart,  respiration  and  circulation,  ami  com- 
pare it  carefully  with  the  sym])tonis  produced  when  chloro- 
form alone  is  used.  I shall  still  continue  the  use  of  this 
compound  antesthetic,  but  may  vary  the  proportions  of  the 
nitrite  of  amyl  in  i)articular  cases.” 

Dr.  George  E.  Sanford  ])uhlishes  in  the  ^feAlical  Record  of 
October  5th,  1878,  the  following  article  on  “chloramyl,  a 
new  amesthetic,  and  an  imi)roved  inhaler:  ” — 

“Having  had  considerable  experience  in  the  administra- 
tion of  the  various  amesthetics  in  use  at  the  i:>resent  day, 
viz.,  chloroform,  ether,  etc.,  and  not  feeling  satisfied  wdth 
the  safety,  or  rather  lumifetg  of  chloroform,  or  with  the 
many  faults  of  suli)huric  ether,  which  so  nearly  counterbal- 
ance its  comparative  safety  as  to  2)reclude  its  use  in  favor  of 
chloroform  in  many  cases,  I have  tlnu-efore  experimented 
with  various  coni])ounds  in  the  hope  of  discovering  a new 
and  better  amesthetic. 

“Early  in  the  month  of  A})ril,  1877,  while  treating  an 
asthmatic  })atient  with  the  nitrite  of  amyl,  I became  im- 
l)ressed  with  the  idea  of  augmenting  the  heart’s  action  with 
this  drug,  and  thereby  preventing  the  tendency  to  syncope 
and  as]jhyxia,  from  i)aralysis  of  the  heart,  in  cast's  of  chlo- 
roform narcosis. 
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“I  then  beuan  a series  of  exi)erinients  iijx)n  aiiinials,  first 
administering  chloroform  and  then  the  nitrite  of  amyl. 
Then  I began  to  mix  them  for  use,  aiming  to  get  such  a pro- 
portion of  tlie  amyl  as  would  just  counteract  tlie  i)aralytic 
effect  of  tlie  chloroform.  I found  that  Avliile  i)ure  chloro- 
form (Hquibbs’)  would  mix  readily  with  the  nitrite  of  amyl, 
producing  a fine,  clear  solution,  the  chloroform  of  other 
manufacturers  was  unsatisfactory,  leaving  a milky  solution 
of  unpleasant  odor.  Continuing  my  experiments,  1 came 
to  the  conclusion  that  a (luarter  of  an  ounce  of  the  nitrite  of 
amyl  to  the  i)Ound  of  S(juibbs’  chloroform  was  about  the 
proper  strength,  and  that  the  (ombination  was  far  safer 
for  general  aiuvsthetic  purposes  than  chloroform  uncom- 
bincd;  indeed,  in  ]iiy  hands,  and  in  those  of  others,  so  far  as 
tried,  it  seems  to  be  fully  as  safe  as  sulphuric  etlier,  and  far 
more  pleasant  in  its  administration,  possessing  all  of  the 
advantages  of  ])ure  chloroform,  but  Avithout  its  dangers. 

“Upon  becoming  satisfied  of  the  A'alue  of  my  discoA'cry,  I 
named  it  chloramyl.  I first  administered  chloramyl  to  per- 
sons in  June,  1877,  as  folloAvs: — June  6th,  T administered  the 
compound  to  Charles  Detrick,  a young,  liealthy  man,  for 
the  purpose  of  dressing  a badly  crushed  thumb,  both  the 
patient  and  bystanders  being  Avonderfully  pleased  Avith  its 
operation.  Next,  .June  16th,  I gaA’e  it  for  amputation  of  a 
finger;  then,  June  ISth,  for  extraction  of  a tooth;  since 
Avhich  time  I haA'e  cnpiloyed  it  (chloramyl)  in  a great 
A’ariety  of  cases  in  both  surgical  and  obstetrical  practice.  I 
find  that  patients  usually  take  it  better  than  chloroform 
alone,  and  so  far  there  has  not  been  the  first  indication  of 
danger  from  its  use.  In  exhibiting  chloramyl  the  ]>atient’s 
face  becomes  flushed  much  sooner  than  Avith  chloroform; 
but  i>ress  the  drug  right  along  and  the  countenance  does  not 
beconse  ])ale.  Both  the  heart’s  action  and  respiration  are 
kept  up  thoroughly  throughout  the  amesthesia.  1 haAX‘ 
given  this  prescription  to  several  physicians,  and  induced 
them  to  try  the  chloramyl,  Avith  the  most  sat isfactoiy  results. 
I have  also  (last  month)  communicated  the  sajuc  to  Profes- 
sors Maclean,  Dunster,  and  Frothingham,  of  jNIichigan 
1 niA’ersity;  and  haA'e  re])orted  my  <liscoA'ery  to  the  Cayuga 
County,  Ncav  York,  INIedical  Society. 

“HaA'ing  noticed  lately  seA'eral  communications  in  the 
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columns  of  the  Record,  from  Dr.  F.  A.  Burrall'  and  others, 
on  the  use  of  amyl  nitrite  as  an  antidote  to  chloroform  in 
cases  of  poisoning,  I concluded  to  publish  my  di.scovery. 
As  Dr.  Durrall  states  in  his  article  in  the  Record  of  July  20th, 
‘With  our  present  knowledge  of  the  antidotal  properties  of 
amyl  nitrite  in  relation  to  chloroform,  it  is  but  justice  to  our 
patients  to  liave  it  at  hand  when  chloroform  is  adminis- 
tered.’ I agree  with  him  that  we  should  have  it  at  hand, 
but  not  in  a separate  bottle,  to  use  after  the  danger  has  be- 
come imminent,  but  (as  it  produces  no  ill  elfeets)  mixed  ivith 
chloroform,  in  .such  a proportion  as  to  prevent  the  approach 
of  danger,  by  both  syncope  and  asphyxia  ; for  such  I claim 
to  be  the  ellect  of  this  combination,  and  as  such  I give 
chloramyl  to  the  medical  profession,  asking  that  it  may  be 
given  a full  and  fair  trial,  and  trusting  that  it  may  become 
the  humble  imstrument  in  other  hands  of  saving  human  life. 
Not  that  I would  detract  from  the  honors  due  the  inventor 
of  chloroform,  for  it  was  a grand  invention ; but  if  we  can 
relieve  its  administration  from  the  embarrassment  and  dan- 
ger which  have  heretofore  attended  its  use,  will  it  not  indeed 
be  a great  l)oon  to  humanity? 

“ The  fonnula  I use  for  chloramyl  is — 

fi.  Sqiiibb.s’  chloroform,  i Hi. 

Nitrite  of  amyl,  5ii.— M. 

“ But  I Mould  suggest  that  the  amount  of  nitrite  of  amyl 
be  diminished  in  long  and  tedious  ojicrations,  and  on  farther 
trial  it  may  prove  best  to  vary  the  i)roiiortions,  the  point 
aimed  at  being  to  use  just  sufficient  amyl  nitrite  to  counter- 
act the  paralytic  effect  of  the  chloroform.” 

Doctor  F.  A.  Burrall  a short  time  after  expressed  his  opinion 
in  the  following  Mords,  alluding  to  Doctor  Sandford’s  com- 
munication, and  addressing  the  editor  of  the  ^^edical 
Record : — 

‘‘The  communication  in  your  number  of  October  oth, 
1878,  from  Doctor  George  F.  Sandford,  is  of  decided  interest, 
both  as  affording  a hope  that  the  dangers  of  chlorcyform  may 
be  diminished,  and  also  as  related  to  one  of  the  most  inter- 
esting branches  of  i>ractical  medicine.  T refer  to  the 
simultaneous  em])loyni('nt  of  antagonistic  drugs.  Those 
who  have  read  Fothergill’s  recent  work  on  the  Antagonism 
of  ISredicines  will  be  impressed  M'ith  the  truth  of  the  author’s 
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remark  that  this  counteraction  of  medicinal  agents  ‘ prom- 
ises to  be  the  most  potent  and,  withal,  the  most  precise  subject 
connected  with  therapeutics.’  ” 

In  a paper  read  before  the  Southern  Michigan  ^Medical 
Association,  July  13th,  1875,  by  W.  N.  Smart,  31.  D.,  of 
Hudson,  Michigan,  lie  thus  refers  to  an  experiment  in  which 
chloroform  and  nitrite  of  amyl  were  administered  together, 
and  which  may  be  interesting  in  this  connection : — 

“Gave  a half-grown  kitten  a mixed  vapor  of  chloroform 
and  nitrite  of  amyl,  containing  about  forty-nine  jiarts  of  the 
former  to  one  of  the  latter.  I gave  this  by  placing  chloro- 
form and  amyl,  in  the  above  proportion,  in  a thick  cloth 
sack,  which  was  drawn  over  the  head  and  held  close  around 
the  neck,  the  chloroform  and  amyl  being  renewed  several 
times,  in  order  to  insure  a strong  vapor.  The  effect  pro- 
duced by  breathing  this  vaiior  for  fifteen  minutes  is  a rapid, 
though  deep  inspiration ; a rapid  and  rather  feeble  action,  of 
the  heart;  an  inability  to  co-ordinate  movements;  a very 
slight  degree  of  ansesthesia,  and  a species  of  intoxication 
resembling  that  produced  by  alcohol.” 

How  far  chloramyl  will  answer  as  a safe  substitute  for 
chloroform  can  only  be  determined  by  experiment.  8ince 
it  is  estimated  that  one  death  oeeurs  in  about  twenty-five 
or  twenty-seven  hundred  administrations  of  chloroform,  it  is 
evident  that  some  time  must  elapse  before  the  comparative 
merits  of  any  new  anfesthetic  can  be  considered  as  established. 
For  the  present  it  seems  to  me  that  humanity  and  science 
alike  re(iuire  that  when  chloroform  is  used  as  an  anaesthetic, 
the  nitrite  of  amyl  shoidd  be  at  hand  as  one  of  the  remedies 
whose  efliciency  is  to  be  tested  in  case  of  impending  danger. 

THE  T'SE  OF  A ^IIXTEKE  OF  OIL  OF  TURPEN- 
TINE AND  CHLOROFORM  IN  THE  PREVEN- 
TION OF  CHLOROFORIM  NARCOSIS. 

In  the  1 i>  rteljahrfichrift  fur  Gcrichi.  iMed.,  Doctor  Wach- 
smuth,  of  Reiiin,  makes  the  important  statement  that  if 
one-fifth  })art  of  oil  of  turpentine  is  added  to  chloroform,  the 
latter  can  be  administered  to  the  fullest  amesthesia  without 
the  slightest  risk,  as  the  turpentine  prevents,  by  its  stini* 
ulating  properties,  the  pulmonic  paralysis,  which  is  the 
proximate  cause  of  death  in  hital  chloroform  narcosis. 
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I eini)loyod  tliis  mixture  in  two  eases,  in  which  1 could 
not  use  ether,  and  it  answered  the  puri)ose  very  well,  but  as 
the  operations  were  not  i)rotraeted,  further  trials  will  be 
necessary,  as  in  small  doses  it  produces  stimulation  of  the 
nervous  system,  but  ])aralyziug’  ('fleet  when  large  (juantities 
are  administered. 


THKKArErTIC 


OF  NITRITE  OF  A^lYh. 


Dr.  S.  AVeir  Mitchell  of  this  city  was  the  first  to  employ 
inhalations  of  nitride  of  amyl  in  epilej^sy,  and  he  reported 
a number  of  successful  cases.  Others  liaA^e  folloAved  with 
results  not  (piite  as  satisfactory.  In  our  own  cases  we  found 
it  to  be  useful,  but  not  curative.  It  modifies  the  intensitv 
of  the  attacks,  especially  Avhen  they  come  close  together. 

Dr.  Jfrunton  iirst  employed  nitrite  of  amyl  in  angina 
pectoris,,  and  found  it  more  effective  than  any  other  remedy 
in  this  painful  and  dangerous  disease.  Since  then  it  has 
been  largely  used  with  signal  success,  although  in  an  occa- 
sional ease  the  relief  is  only  temporary. 

At  a discussion  ui)on  the  effects  of  the  nitrite  of  amyl, 
before  the  Atedieo-Fsychologic.'al  Society  of  Berlin,"'"  Dr.  Sol- 
aer  had  used  the  nitrite  of  amvl  in  a case  of  unilateral 
clonic  spasm  in  a child  without  success.  Chloroform  used 
in  the.  same  case  caused  the  convulsions  to  disai)]>ear  for 
s(nne  time.  The  eflect  of  chloroform  seemed  to  be  antag- 
onistic to  thaf  of  nitrite  of  amyl.  The  vessels  of  the  pia 
matter  exposed  in  a rabbit  under  the  influence  of  chloro- 
form were  seen  to  l>e  contracted,  while  upon  inlialation  of 
the  nitrite  they  became  enlarged.  Dr.  .Jastrowitz  used  the 
nitrite  of  amyl  with  good  results  in  asthma,  but  in  the  case 
of  melancholia  and  other  forms  of  insanity  Avithout  bene- 
ficial efrect.  Inhalation  of  the  drug  causes  disagreeable 
dizziness.  He  Avould  not,  therefore,  use  it  in  cases  of  A’ertigo. 
His  inijiression  Avas  th.at  hyperonnia  of  the  )>rain  did  not 
extend  throughout  that  organ,  since,  in  ]>aticnts  Avho  had 
used  the  remedy  for  some  time,  hypero'inia  ot  the  o|»tic  ])a- 
])illa  (‘ould  not  be  obs(*rved  ('ither  during  inhalation  or  in 
the  intervals.  Dr.  .).  mentioned  cases  illustrating  the 
danger  .•sometimes  attending  the  inhalation  ot  the  nitrite 
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and  the  necessity  of  caution  in  its  eniploynicnt.  In  these 
cases  sudden  collapse  followed  its  use.  He  had  suhsecpientlj^ 
met  with  Schuller’s  experiments,  showing  that  a marked 
contraction  of  the  vessels  of  the  pia  followed  the  usual  dila- 
tation. He  had  also  observed  that  certain  patients  volun- 
tarily alluded  to  the  fact  that  objects  ai)peared  of  a yellow 
color  subsequent  to  the  use  ot  the  nitrite. 

In  “tlushings  of  heat,”  or  “heats,”  wJiich  so  frecpiently 
trouble  women  at  the  chang’o  of  life,  or  caused  occasionally 
by  the  sudden  arrest  of  menstruation,  the  action  of  nitrite 
of  amyl,  according  to  Ringer,  is  very  marked,  preventing 
or  greatly  diminishing  the  profuse  perspiration  and  conse- 
ciuent  prostration.  It  is  said  to  be  useful  in  sick  headache 
and  in  i)reventing  sea-sickness.  It  is  stated  to  have  arrested 
a paroxysm  of  intermittent  fever  when  inhaled  during  the 
cold  stage  in  the  dose  of  four  drops.  In  a case  also  of  syn- 
cope in  a man  allected  with  cardiac  dilatation  and  hy2)er- 
tro2)y,  thednhalation  iiroduced  relief. 

Doctor  J.  Michel,  of  Hamburg,"  has  made  a series  of  ex- 
l)eriniehts  with  this  remedy,  in  tinnitus  aurium,  and  came 
to  the  conclusion  that  it  was  especially  suggested  in  that 
form  accompanied  by  hypertroiihic  changes  in  the  middle 
ear,  and  in  aflections  of  the  labyrinth.  He  was  led  to  em- 
jjloy  this  remedy  from  its  well-known  sedative  action  iqion 
the  symixithetic  system,  especially  the  vaso  motor  nerves, 
and  the  fact  that  many  forms  of  tinnitus  are  caused  not  only 
by  an  increased  iutra-laliyrinthine  jiressure,  but  occur  as  the 
result  of  nervous  irritation,  not  onlyof  tlie  auditory  nerve 
but  in  branches  of  the  fifth,  of  a neuralgic  character  or 
trophic  tyjie  of  changes.  The  remedy  was  enqiloyed  in 
twenty-live  cases  by  himself,  and  in  six  cases  by  Doctor 
I rbantschitsch.  More  or  le.ss  ini])rovement  occurred  in 
nineteen  cases;  among  these  were  three  in  which  the  tinni- 
tus disapjieared  entirely  from  one  ear,  and  in  another  case 
was  somewhat  diminished.  From  one  to  five  dro]>s  of  the 
remedy  were  inhaled  at  a sitting.  The  inhalation  was  con- 
tinued during  the  ajijiearance  of  the  usual  sym]itoms — thish- 
ing  of  the  face,  in  jection  of  the  blood  vessels  of  the  eye,  etc.. 


* On  tlie  use  of  the  nitrite  of  amyl  in  diseases  of  the  ear.  Translated 
by  C.  .1.  Blake,  M.  D.,  Arch.  Ophth.  and  Otol.,  A'cm'  York,  1S7S. 
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and  suspended  on  the  ocoiirrence  of  vertigo.  In  all,  the 
cases  improved ; the  tinnitus  was  increased  during  the  period 
of  inhalatioii. 

I have  employed  this  agent  in  various  forms  of  tinnitus 
aurium  in  a large  number  of  cases;  some  were  benefitted, 
but  the  majority  were  not  ini])roved,  this  being  in  jiart  due, 

I think,  to  the  impurity  of  the  agent  employed. 

:sriXED  NARCOSIS. 

“ During  the  past  two  or  three  weeks,”  says  the  Lancet^ 
December  1,  “ a novel  mode  of  jiroducing  amesthesia,  called 
mixed  narcosis  {gemhehte  narlcose)^  has  been  emiiloyed  by 
Thiersch  of  Leipzig,  whereby  insensibility  to  pain  may  be 
procured  without  the  total  abolition  of  consciousness.  The 
credit  of  the  discovery  is  ascribed  to  Prof.  Nussbaum  of 
Munich.  Although  suitable  for  all  kinds  of  operations,  it 
is  esjiecially  serviceable  for  operations  about  the  mouth  and 
jaws,  in  which  blood  is  apt  to  tiow  into  the  trachea,  or  down 
the  oesophagus  into  the  stomach,  and  subsequently  to  cause 
vomiting.  • In  some  cases  of  the  removal  of  the  upper  jaw 
lately  performed  by  Thiersch,  the  patient  allowed  the  blood 
to  accumulate  for  a while  at  the  back  of  the  ])lnirynx,  and 
then  si>at  it  completely  out  when  asked  to  do  so;  and  we 
are  informed  that  in  one  instance  the  patient  watched  with 
evident  interest,  the  motion  of  the  saw  that  was  dividing 
his  upper  jaw-bone. 

” a\  subcutaneous  injection  of  morphia,  from  a (piarter  to 
half  a grain,  is  given  as  soon  as  the  ])atient  is  ])laced  u])on 
the  o])erating  table,  and  immediately  afterward  the  admin- 
istration of  chloroform  is  commenced.  After  inhalation  lor 
about  five  minutes  the  operation  may  usually  be  begun,  but 
the  chloroform  must  be  renewed  at  intervals.  The  patients 
loose  all  sensibility  to  pain,  but  evidently  retain  a consider- 
able degree  of  consciousness  and  control  of  voluntary  move- 
ments. Within  the  last  month  mixed  narcosis  has  been 
employed  five  times  successfully,  as  far  as  the  annihilation 
of  pain  is  concerned,  and  without  any  bad  effects.” 

The  dose  of  morphia  which  is  given  in  the  annniunica- 
tion  in  the  Lancet  is  too  large  for  safety,  as  there  are  many 
]>ersons  on  whom  even  one-quarter  of  a grain  of  morphia 
hypodermically  will  act  as  a ]iowerful  poison,  while  half  a 
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grain  even  produces  death.  The  injection  of  morphia 
should  be  small,  say  froni  one-eighth  to  one-quarter,  and 
this  should  be  given,  according  to  Claude  Bernard,  from 
forty  ‘minutes  to  one  hour  before  the  chloroform  is  emi>loyed. 
The  question  should  always  be  put  to  the  jjatient.  Have  you 
ever  employed  morphia,  and  if  so,  what  effect  has  it  upon 
you  ? The  great  advantage  claimed  for  this  method  is  that 
the  stage  of  excitement  is  rendered  always  nil^  and  less 
chloroform  is  needed  to  induce  sleep  than  under  ordinary 
circumstances.  It  must  always  be  borne  in  mind  that 
nausea  and  vomiting  are  not  uncommon  at  the  commence- 
ment if  the  morphia  is  quickly  absorbed.  -This,  with  the 
vomiting  which  accompanies  chloroform,  will,  we  fear,  be 
apt  to  complicate  a delicate  operation,  and  then  you  have 
the  double  risk  of  two  such  poisonous  agents. 

CHLOROFORM  IX  THERAPEUTICS. 

Internal  use  in  Substance  or  Vapor. — Chloroform  is  used 
in  medicine  both  for  its  stimulant  and  narcotic  properties, 
to  increase  force,  subdue  spasm,  and  relieve  suffering.  Given 
in  large  doses  it  abolishes  pain  and  contraction,  })aralyzes 
muscle  and  nerve,  i)rofoundly  depresses  force,  and  leads  lo 
death.  The  largest  amount  of  chloroform  inhaled  by  one 
person  was  one  hundred  and  twelve  and  a half  drachms  in 
one  day;  another  took  one  pound  in  tivg  days;  recovery 
has  occurred  after  the  swallowing  of  two  ounces  of  chloro- 
form. 

After  the  continuance  of  the  habit  of  chloroform-taking 
the  following  .symptoms  generally  a]>pear,  in  the  following 
order:  (1)  sleej)lessness  of  a most  distressing  character,  and 
only  to  be  overcome  by  ab.stinence  from  chloroform  ; (2) 
deafness;  (3)  a])athy  and  disinclination  to  society  and  to 
conversation  ; (4)  tremulousness  of  the  hands. 

Ex]ierience  shows  that  frequent  chloroform  inhalation  is 
like  dram-drinking.”  Its  efl’ects  are  similar  to  those  of 
alcoholism,  and  it  will  produce  syni])toms  resembling 
mania-il-potu.  In  the  report  of  the  committee  of  the  Medi- 
cal and  Chirurgical  Society  of  London,  it  is  stated  that  a 
man  who  had  been  accustomed  to  the  use  of  enormous  doses 
of  chloiolorm  to  relieve  asthma,  frecpiently  inhaling  forty 
diachnis  a day,  was  I’cportcd  to  have  had  this  ap])carance 
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“ on  Ills  admission  to  the  liospital;  lie  seemed  in  a constant 
.^tatc  of  (luIlnc.sH,  or  like  a person  intoxicated.^'' 

C'lilorotbrm,  by  its  wonderful  power  over  jiain  and  muscu- 
lar spasm,  has  been  eniiiloyed  in  cases  of  iioisoning  by  stry- 
chnia, with  decided  success  ; even  should  it,  as  was  jjroved, 
have  no  antidotal  action,  it  is  of  great  service  in  relieving 
the  fearful  suffering,  reducing  the  pulse  to  its  natural  stand- 
ard, and  causing  resiiiration  to  become  more  easy.  Another 
important  matter  is  that,  under  chloroform  or  ether  anaes- 
thesia, the  tetanic  convulsions  tTom  the  strychnia  are  so 
controlled  that  nutrith’e  enenuita  may  be  administered  and 
retained. 

Chloroform  is  valuable  in  the  treatment  of  acute  mania, 
chorea,  and  convulsions,  es])ccially  in  children,  also  in 
jmerperal  convulsions  ; it  has  proved  to  be  an  efficient 
remody  in  our  hands  in  procuring  sleep.  In  cases  of  delir- 
ium tremens,  in  tlie  reduction  of.  hernia,  and  the  diagnosis 
of  abdominal  tumors,  chloroform  will  be  found  most  valu- 
able. 

The  late  Dr.  Rnow  relates  an  interesting  case  of  a scientific 
man  wlio  became  insane  and  refused  to  take  food.  It  was 
found  that  if  chloroform  Avere  given,  and  food  olFered  during 
the  Avakefiil  stage,  the  patient  Avould  take  it ; chloroform 
was,  therefore,  administered  before  every  meal  for  a long 
period.  It  has  also  been  employed  in  the  delirium  of  fever 
in  cases  where  the  patient  has  been  worn  out,  in  spasmodic 
diseases  of  the  air  passages,  sjiasm  of  the  glottis,  laryngeal 
cough,  spasmodic  croup,  and  whooping-cough  Avhen  in  very 
dilute  vapor. 

Dr.  Sansom  has  found  great  value  from  the  use  of  chloro- 
form in  several  cases  of  phthisis.  The  same  authority  states 
that  in  some  cases  of  chronic  bronchitis,  in  acute  bronchitis, 
and  in  pneumonia,  when  danger  niay  occur  from  stasis  of 
blood  in  the  lungs  themseh’es,  it  is  not  advisable  to  employ 
chloroform  by  inhalation.  In  jiaroxysmal  and  violent 
cough  (combined  with  morphia,  glycerine,  and  water)  it 
is  often  very  beneficial;  and  in  the  early  part  of  the 
treatment  of  asthma,  thirty  to  fifty  drops  inhaled  from  a 
handkerchief  relieve  the  spasm,  induce  narcosis,  and  pre- 
vent the  paroxysms. 

Dr.  H^nle  Salter,  the  great  authority  in  the  treatment  of 
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spasmodic  asthma,  says  : “ The  inhalation  of  chloroform  is, 
beyond  doubt,  one  of  the  most  powerful  methods  of  treat- 
ment of  the  asthmatic  paroxysm  that  we  possess.”  Troperly 
diluted,  thevai)or  is  not  pungent;  and  instead  of  increasing 
any  tendency  to  spasm,  at  once  relaxes  it.  Dr  tSalter  lias 
never  seen  any  had  effects  from  chlorotorm  administered  in 
the  height  of  a i)aroxysm  of  asthma,  and  persons  sound 
asleep  may  be  (‘hlorofornied  without  their  being  awakened. 
Amesthesia  cannot,  however,  be  ])roduc('d  in  any  one  par- 
tially awake,  or  even  lightly  sleeping,  without  their  know- 


ledge. 

One  of  the  secondary  effects  of  the  ])rolonged  tise  of 
chlorof(»rm  in  asthma  is  an  increase  of  the  asthmatic  tend; 
ency.  The  use  of  chloroform  must  no  more  lie  allowed  to 
become  a habit  than  the  use  of  opium.  AVe  have  repeated 
this  experiment  in  seven  cases  of  asthma,  and.  although  we 
felt  some  apprehension,  still  no  disagreeable  symptoms 
presented  themselves,  and  the  patient  was  relieved  of  the 
attack;  but  it  returned,  and,  fearing  its  injurious  influence, 
we  substituted  hydrate  of  chloral  during  the  paroxysms, 
especially  when  sleeplessness  occurred.  Patients  vary  in 
the  benefit  which  they  derive  from  chloroform  ; in  some, 
small  (piantities  not  only  relieve  the  urgent  distress,  but 
also  prevent  its  recurrence.  The  congestive  chills  of  the 
South,  or  the  cold  stage  of  intermittent  fever,  may  be  short- 
ened, so  as  to  gain  time  for  the  introduction  of  (piinine  into 
the  system,  by  the  inhalation  of  chloroform.  Dose,  twenty 
drops,  sprinkled  on  a fine  net,  permeable  to  the  air,  and 
repeated  several  times  until  the  ('fleet  re(juired  is  produced. 

In  epilepsy,  the  inhalation  of  chloroform  has  been  found 
valuable,  esiiecially  in  the  treatJiient  of  injuries  and  frac- 
tures, the  result  of  epileptic  attacks.  It  will  also  be  found 
useful  internally  in  the  same  disease,  in  combination  with 
the  bromides  of  potassium,  sodium,  calcium,  and  iron,  with 
or  without  strychnia. 

In  neuralgia,  a few  inspirations  of  chloroform- vapor  from 
a towel  or  handkerchief  (sometimes  enveloped  in  a cone  of 
})aper,  tlannel,  or  metal,  for  convenience  of  administration 
and  to  regulate  evaporation)  will  often  relieve  the  severe 
pain,  almost  magically.  If  the  suffering  be  not  of  a serious 
••haractei’,  and  the  aflection  be  moderati'  in  its  extent,  the 
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relief  may  be  permanent.  If  the  stimulant  effect  should  be 
desired  over  a larger  p<n’tion  of  the  body,  the  following 
liniment  can  be  employed  with  advantage: — 


]^.  Chloroformi,  f.1js.s. 

I’ulveris  cainphor.'e,  Sj. 

Spiritu.s  terebiiithinse,  I'Sss. 

Olei  liivanduhi?, 

Olei  olivie,  fsij.— M. 


The  camphor  to  be  broken  in  small  pieces,  and  dissolved 
in  the  chloroform  and  turpentine;  the  olive  oil  should  then 
be  warmed,  and  added  gradually.  Ointment  for  topical  use 
in  neuralgia : in  the  proportion  of  from  five  to  fifteen  of 
chloroform  to  thirty  parts  lard.  By  means  of  a speculum, 
file  vapor  of  chloroform  may  also  be  carried  into  the  vagina 
or  rectum,  remaining  for  ten  minutes;  or  we  may  use  a 
mixture  of  equal  parts  of  the  chloroform  liniment,  of  the 
JMiarmacopana,  and  the  oflicinal  camphorated  soap  lini- 
ment, for  the  same  purpose. 

Chloroform  has  been  found  extrcinely  valuable  in  all 
cases  of  colic ^ and  will  often  assuage  even  pain  of  colica 
pictonum ; this  is  due  to  its  local  anodjuie  and  stimulant 
carminative  action.  In  flatulent  distension  of  the  stomach 
equal  jDarts  of  chloroform  and  camphor  will  be  found  bene- 
ficial. In  diarrhoea,  after  the  removal  of  the  irritating  agent, 
equal  2:>arts  of  chloroform  and  alcohol,  with  a portion  of  the 
tincture  of  opium  and  capsicum,  may  be  administered  with 
•great  Ijenefit.  In  insomnia,  where  jiain  prevents  the 
})atient  from  sleeping,  the  following  mixture  will  often 
prove  useful : — 

II.  Morphite  mnriatis,  gr.  i.ss. 

Alcohol  is, 

Chloroformi,  afi  f.lss. 

Tr.  cardaniomi  comp.  f.1jss.— M. 

Sig.  A dessertspoonful  at  bedtime  to  be  taken  in  jnilk. 

In  nervous  headache  the  accompanying  pre.-i(a’i2>tion  will 
often  in’oduce  a hapjiy  effect: — 

I,i.  Acidi  nitro-muriatici  diluti,  f5ij. 

8trychnire,  gr.  L. 

Alcohftlis, 

Chloroformi,  aafoiij. 

Tinct.  zingiberis,  foiij. 

Aqine,  q.  s.  ad  ft.  f.'iiii.— M. 

Sig.  tcaspnonful  in  water  three  times  daily. 
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111  combination  with  qiiinia,  chloroform  may  be  given 
where  there  is  marked  tendency  to  frequent  chills.  The 
following  formula  would  be  very  appropriate  for  malarial 
manifestation  in  a child,  say  three  or  four  years  of  age:— 


Sig.  A teaspoonful  every  hour  while  free  from  fever. 

In  certain  forms  of  chorea  and  epilepsy,  the  combination 
of  bromide  of  potassium  and  chloroform  will  be  found 
valuable : — 


>Sig.  For  one  dose,  to  be  repeated  every  six  or  twelve  hours. 

In  some  cases  advantage  is  obtained  by  adding  strychnia 
to  this  mixture  in  the  dose  of  one-sixtieth  to  one-thirtieth 
of  a grain,  omitting  tlie  coniuni  and  the  valerian. 

The  following  are  a few  of  the  iireparations  of  chloroform : 

1.  Tinctura  chloroformi  comp.,  B.  P.  (chloroform,  recti- 
fied spirits,  comp,  tinct.  of  cardamon;  one  in  ten).  Dose, 
n\,xx-lx;  for  internal  use,  to  relieve  pain  and  spasm. 

2.  Linimentum  chloroformi  (chloroform  gij,  camphor 
liniment  ^ij,  olive  oil  5iv). 

3.  Mistura  chloroformi  (chloroform  camphor  pulv. 

gr.  ix,  yolk  of  one  egg,  water  Add  chloroform  and 

camphor,  rubbing  them  up  well ; then  add  the  egg  by  de- 
grees to  form  a nice  mixture.  Dose,  a tablespoonful  every 
hour. 

External  iisc. — Powerful  agents  act  on  the  skin  more 
eftectually  when  dissolved  in  chloroform,  as  they  promote 
the  cutaneous  absorption,  and  the  addition  of  an  equal 
quantity  of  alcohol  hastens  the  process;  so  that  when  we 
desire  to  limit  the  anodyne  effect  to  a small  spot,  we  may 
^^PPl.y  solution  of  camphor  in  chloroform,  of  equal  parts 
by  weight,  or  as  a still  more  powerful  sedative: — 


R.  Quinise  sulph.,  gr.  xxiv. 
Mucilago  acacia?,  fSij. 
Chloroformi,  Ttpxx. 

Syr.  Tolutaiii,  f5iv. 

Aq.  cinnamonii,  q.  s.  ad  fSiij.— M. 


fi.  Potassii  bromidi, 
Tinct.  conii, 
Chloroiormi, 


Tinct.  Valeriana?  ammoniatis,  Tr^x. 


Aqua?  caniphorae, 
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li.  Mor})lii!e  sulphiitis,  viij. 

Atropia*  sulphatis,  fir.  iv. 

AU-oliolis, 

( 'hlorolonni,  Ati  Sij. — M. 

Sig.  To  be  applied  with  a oamel’s  hair  brusli. 

Two  other  agents  niiglit  he  added  for  facial  and  ilental 
neuralgia  : Ext.  gelseniiniini*  tld.,  gtt.  iij  every  three  or  four 
hours;  or,  butyl-chloral  hydrate  in  ])ills,  three  grs.  every 
three  or  four  hours. 

This  prescription,  in  facial  or  sub-occipital  neuralgia, 
should  not  be  spread  over  a large  surface  at  one  time,  as 
both  the  atropia  and  the  morphia  are  more  readily  absorbed 
after  this  solution  in  chloroform.  Strychnia,  aconitia,  or 
(iuinia  may  also  be  combined  \vith  chloroform  in  a similar 
manner.  A very  good  j)lan  is  to  cover  a cup  with  linen 
and  drop  a portion  of  the  chloroform  or  the  mixture  on  its 
surface,  and  hold  it  in  contact  with  the  painful  part  for  a 
few  seconds.  This  will  often  produce  a good  result  in 
pleurodynia  or  neuralgia  of  the  chest  wall.  In  more  severe 
general  neuralgia,  1 have  on  several  occasions  been  obliged 
to  keep  the  patient  gently  under  the  influence  of  chloroform 
for  a considerable  time  until  the  [)erson  obtains  slet'p,  or  the 
])ain  has  been  entirely  relieved.  If  the  neuralgia,  in  the 
form  of  hemicrania  or  sciatica,  should  be  of  malarial  origin, 
we  may  resort  at  first  to  the  following  mixture: — 

14.  V’ ei’iitriie,  gr.  v. 

Morphiie  sulphatis,  gr.  iij. 

liiniinenti  chlorol'ormi,  I'jij. — :SI. 

Fiat  lotio. 

The  part  to  be  rubbed  with  this  lotion  during  the  paroxysm 
of  pain,  while  two-grain  pills  of  (j[uinia  sulphas  are  given 
every  hour  until  its  physiological  eflects  are  iiroduced. 
Cinchonidia  may  be  substituted  in  three-grain  doses  if  the 
])atienf  cannot  take  the  (piinia. 

This  same  treatment,  in  conjunction  with  (juinine,  will 
often  relieve  sciatica.  In  earache  or  toothache,  two  or  three 
drops  on  a small  piece  of  cotton-wool  introduced  into  the 
ear  or  tooth  will  occasionally  cause  complete  relief;  if  too 
large  a quantity  is  used,  it  will  cause  redness,  smarting,  and' 


* The  effects  of  this  remedy  should  he  carefully  watched. 
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even  blister.  Equal  parts  of  chloroform  and  opium  or  creo- 
sote are  also  useful  in  toothache.  AVhen  mixed  with  an 
equal  quantity  of  camphor,  it  forms  one  of  the  most  valuable 
aaeuts  to  relieve  the  local  pain  of  sprains,  etc.  In  cancer, 
where  the  skin  is  broken,  leaving  a foul  and  irritable  sore, 
the  surface  may  be  deodorized  and  the  pain  temporarily 
relieved  by  the  use  of  the  hand-spray  playing  the  vapor  on 
the  raw  surface.  The  pain  of  other  forms  of  cancer,  such 
as  of  the  os  uteri,  rectum,  and  mammary  gland,  may  be  also 
relieved  by  application  of  the  same  agent.  In  the  photo- 
phobia of  scrofulous  ophthalmia,  a few  drops  of  chloroform 
held  in  the  palm  of  the  hand,  close  to  the  irritable  eye, will 
cause  the  child  to  bear  the  light  with  less  pain.  In  the 
itching  of  the  ear,  nose,  and  rectum,  in  which  we  have 
urticaria,  lichen,  or  prurigo,  the  annoyance  may  be  allayed 
by  the  use  of  an  ointment  composed  of  half  a drachm  of 
chloroform  to  an  ounce  of  lard  (it  must  be  kei>t  in  aground- 
stoppered  bottle). 

Pruritus  VulvcG. — In  this  most  persistent,  troublesome, 
and  annoying  disease,  we  have  found  chloroform  useful 
in  cond)ination  with  carbolic  acid  and  soap  liniment,  as 
follows: — 

ft.  Acicli  carbolici,  gtt.  xii-xxiv. 

Chloroformi,  f5ij. 

Ol.olivse, 

Linimenti  saponis,  aa  fsij.— I\I. 

Apply  with  a soft  sponge  to  the  aflected  parts. 

Chloroform  dissolves  entirely  in  vaseline,  and  furnishes 
a homogeneous  product  of  convenient  consistency  without 
the  addition  of  wax  : — 

li.  Chloroform,  iv  grammes. 

Vaseline,  xx  “ 

Equal  parts  of  vaseline,  chloroform,  and  ether,  give  a 
jelly,  which  constitutes  one  of  the  most  active  liniments  in 
English  therapeutics. 

. Both  of  the  above  preparations  are  useful  in  neuralgias, 
cancer  of  the  rectum  and  uterus,  and  are  increased  in  value 
by  the  addition  ot  hydrate  of  chloral,  five  grammes,  or 
camphor,  three  grammes.  4'his  latter  agent  has  to  be  pul- 
verized and  added  to  the  vaseline,  heat  being  applied  until 
the  camphor  conq)letely  disappears,  and  stirring  until  cold. 

y 
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In  urticaria,  lichen,  eczema,  and  true  prurigo,  the  follow- 
ing ointment  will  not  only  allay  the  itching  effectively,  but 
with  care  will  cure  these  skin  affections. 

tl.  Hydrg.  prsecip.  alb.  5ss. 

Liq.  carbonis  deterg.  Tt\^xx. 

Chloroform!,  5ss. 

Vaseline,  31.— M. 

Sig.  Apply  locally. 

CHLORODYNE. 

ANODYNE,  SEDATIVE,  ANTI-SPASMODIC,  AND  DIAPHORETIC. 

This  preparation  produces  anodyne,  sedative,  anti-spas- 
modic, and  diaphoretic  effects  of  other  opiates,  without 
giving  rise  to  the  nausea,  prostration,  loss  of  apiietite,  and 
depression  of  spirits,  which  are  so  apt  to  follow  the  use  of 
the  latter,  and  are  sometimes  so  distressing  as  to  preclude 
the  employment  of  such  articles  where  they  would  other- 
wise be  stronglj^  indicated.  It  must,  however,  be  prescribed 
with  the  greatest  caution,  and  never  unless  the  iiarticular 
preparation  is  speciflcally  stated. 

J^.  Morph,  sulph.  grs.  Ixiv. 

Alcohol,  ninety-five  per  cent,  fsxii. 

Chloroform  purif.  f3vi. 

Acid,  sulph.  Ar.  qs. 

. Ext.  cannab.  Indica  (Allen’s),  Sss. 

Oleoresina  capsicum,  gtt.  xij. 

Hydrocyanic  acid  (Scheele’s),  gtt.  xcvi.— M. 

Shake  together  the  morph.,  alcohol,  and  chloroform,  then  add  acid, 
sulph.  q.  s.;  shake  well  until  it  becomes  clear,  then  add  capsicum, 
ext,  cannab.  Ind.  and  hydrocyanic  acid.  The  dose  for  children,  of 
from  five  to  ten  years,  is  from  five  to  eight  drops  in  water,  repeated 
every  three  hours;  dose  for  adult,  fifteen  to  thirty  drops.  Each  tea- 
spoonful contains  one  gr.  morph,  sulph.,  one-half  gr,  Indian  hemp, 
one  and  a half  drops  of  Scheele’s  acid,  equal  to  nearly  four  drops  of 
U.  S.  P.  acid. 

The  importance  of  not  trusting  to  the  patient’s  judgment 
is  very  necessary,  and  Wie  quantity  which  is  to  be  taken 
in  the  twenty-four  hours  must  be  stated,  and  the  intervals 
between  each  dose,  carefully  given.  From  1863  to  1867,  four 
deaths  were  caused  by  this  compound.  According  to  Mr.  G. 
Smith,*  the  English  jireiiaration  is  thus  constituted: — 


* London  T.ancct,  1870,  vol.  1,  p.  70. 
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Chloroform, 

5iv. 

Muriate  of  morphia. 

gr.  XX. 

Ether  (rectified). 

foij. 

Oil  of  peppermint. 

TT^^viii. 

Prussic  acid. 

5vi. 

Mixture  of  gum  arable. 

Si. 

Treacle, 

Siv.— M. 

It  will  be  noticed  that  there  is  no  uniformity  in  this  com- 
pound, which  should  not  be  the  case,  and  pharmaceutists 
should  adhere  to  either  one  or  the  other  of  these  formulas, 
and  not  add  to  or  take  from  them,  marking  the  one  the 
English,  and  the  other  the  American  preparation,  and  its 
manulacturer. 

EARACHE.— CHLOROFORM  VAPOR. 

National  Medical  Review^  February,  1879. — Dr.  James  E. 
Morgan  stated,  during  a discussion  on  otitis,  that  he  had 
often  promptly  relieved  the  distressing  earache  of  children 
by  filling  the  bowl  of  a common  new  clay  pipe  with  cotton 
wool,  upon  which  he  dropped  a few  drojjs  of  chloroform, 
and  inserting  the  stem  carefully  into  the  external  canal, 
and  adjusting  his  lips  over  the  bowl,  blew  through  the  pipe, 
forcing  the  chloroform  vapor  upon  the  membrana  tympani. 
Dr.  J.  Ford  Thompson  had  also  accomplished  the  same  re- 
lief upon  similar  principles.  This  same  result  we  have 
often  attained  by  means  of  cotton  saturated  with  chloro- 
form in  a glass  tube,  or  surrounding  the  cotton  with  a 
second  layer  so  as  not  to  come  in  contact  with  the  surface 
of  the  meatus. 

CHLOROFORM  DURING  DELIVERY. 

Dr.  Wilson,  of  Baltimore,  dissents  from  the  views  of  Dr. 
Lusk  as  to  the  danger  of  using  chloroform  in  obstetric 
cases.  See  p.  107. 

Dr.  Albert  H.  Smith,  of  Philadelphia,  thinks  that  chloro- 
form is  to  be  preferred  to  ether  in  those  cases  in  which  a 
rapid  anaesthesia  is  desired. 

Dr.  Ringer*  gives  it  as  his  opinion,  “ that  it  is  not  neces- 
sary to  obtain  complete  unconsciousness,  but  to  give  only 
sufiicient  chloroform  to  dull  the  pains.  If  this  recommend- 


* See  article  Chloroform,  Opt.  Cit.,  p.  342;  Chloral,  p.  357. 
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atioii  is  disregarded,  and  the  antesthetic  is  pushed  to  the 
stage  of  complete  unconsciousness,  it  weakens  the  contrac- 
tion of  the  womb  and  retards  delivery.  It  is  true  tliat 
even  if  only  slight  unconsciousness  is  produced,  the  uterine 
contractions  are  probably  somewhat  weakened.” 

Dr.  Playfair  thinks  that  chloral  acts  far  better  than  chlo- 
roform inhalation,  as  chloral  does  not  lessen  the  strength 
of  the  contraction,  whilst  it  greatly  lessons  the  suffering. 
Moreover,  it  is  chiefly  applicable  at  a period  when  chloro- 
form cannot  be  used — that  is,  towards  the  termination  of 
the  first  stage.  Dr.  Playfair  gives  fifteen  grains,  and  re- 
peats the  dose  in  about  twenty  minutes,  and  again  repeats 
the  dose,  if  necessary. 


The  following  communication  was  received  too  late  to  be  inserted 
under  Ether. 

Dr.  E.  L.  Holmes  has  observed  three  cases,  in  which  severe  neuralgia 
was  experienced  immediately  on  recovering  consciousness,  a/ ter  full 
ancesthesia  from  ether.  In  the  case  of  a young  woman  to  whom  ether 
was  given  for  a strabismus  operation,  the  neuralgia,with  some  numb- 
ness and  paralysis  of  motion  in  the  outer  portion  of  the  left  fore  arm 
and  fingers,  was  extreme;  this  continued  three  months,  when  the 
patient  passed  from  observation.  In  a second  case,  a woman  of  middle 
age,  the  neuralgia  in  the  left  arm  and  shoulder  continued  more  than 
three  months  before  it  ceased.  In  the  case  of  the  third  patient,  also  a 
woman,  the  neuralgia  was  quite  severe  for  some  weeks  in  the  shoulder 
and  neck. 

The  late  Dr.  E.  H.  Clarke,  of  Boston,  a few  years  since  stated  to  the 
writer  that  he  had  observed  several  similar  cases. 


MIXED  ANAESTHETICS. 


14.5 


CHAPTER  V. 


Mixtures  of  Chloroform,  Ether,  and  jClcohol.  First  death  reported 
from  mixture  of  Ether  and  Chloroform.  Composition  of  various 
mixtures.  Boiling  points  and  relative  time  of  evaporation  of  the 
several  anaesthetic  agents.  Opinions  of  Dr.  Washington  ^^tlee  and 
Prof.  Maisch  concerning  mixtures.  How  Chloroform  is  altered  by 
mixing  with  Alcohol,  etc.  Recent  deatlis  from  Cliloroform  and 
Ether  mixed.  Chloroform  combined  with  Alcohol  in  parturition. 
The  comparative  effects  of  the  early  state  of  antesthesia  with  Ether 
and  Chloroform. 

The  various  mixtures  of  chloroform  with  ether  and 
alcohol,  were  used  as  means  of  escaping  the  danger  of 
chloroform.  They  first  received  their  impulse  from  the 
report  of  the  Chloroform  Committee  of  the  Medical  Chirur- 
gical  Society  of  London,  who  declared  their  superiority  in 
point  of  safet3'.  M.  Perrin*  gives  an  account  of  the  first 
death  known  at  that  time  to  have  taken  place  under  a 
given  mixture  of  ether  and  chloroform,  and  gives  the 
credit  to  the  chloroform  as  being  improperh'  administered, 
and  Snow  saj's  the  patient  died  of  hemorrhage;  but  our 
reading  of  the  case,  carefully*  reported  bj'  Dr.  R.  Crockett,! 
leaves  the  decided  inijiression  that  chloroform  arrested  the 
heart’s  action,  induced  vomiting,  and  caused  a stoppage 
of  re.spiration.  The  following  is  an  abstract  of  the  im- 
portant facts  in  the  case,  and  is  interesting  as  the  first 
death  from  the  mixture: — “A  sprightly"  little  boj^  live 
3'ears  of  age,  was  brought  to  the  doctor  to  have  a fatty 
tumor  removed  from  his  back.  The  tumor  commencing  at 
a point  at  its  inferior  termination,  opposite  the  last  rib, 
about  two  and  a half  inches  to  the  right  of  the  spinous  pro- 
cesses, and  extending  obli<iuel3'  upwards,  crossing  the  spine 


* Traite  d’  Anesthesia  Chirurgichle,  Par  Maurice  Perrin,  Professeur 
agrege  a I’Ecole  Imperiale  de  Medicine  et  de  Pharmacie  Militaire,  etc. 
A Ludger  Lallemand,  Professeur  agreg6  A TEcole  Imperiale  de  Medi- 
cine et  de  Pharmacie  Militaries,  etc.  Paris,  1863,  8vo.,  pp.  668. 
t .Vnierican  Journal  of  Medical  Sciences,  July,  1857,  284-5. 
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seven  inches,  requiring  two  elliptical  incisions  nine  inches 
long  for  its  removal,”  The  operation  was  commenced  at 
9.30  A.  M.,  April  4th,  and  the  dissection  was  rapidly  exe- 
cuted, stopping  to  ligate  a large  artery  that  was  early  di- 
vided ; the  remaining  arteries  were  compressed  as  they 
were  divided.  The  tumor  Avas  quickly  removed,  and  a 
ligature  applied 'to  the  last  artery,  being  the  sixth  in  num- 
ber. While  sponging  the  wound,  the  boy  began  to  vomit, 
and  on  examining  the  Avrist  he  Avas  found  to  be  pulseless. 
Dr.  K.,  Avho  had  charge  of  the  anaesthetic  and  pulse,  re- 
plied that  ” the  pulse  had  never  giA^en  Avay  until  he  began 
to  A'omit.”  He  ejected  a small  ]Dortion  of  the  contents  of 
the  stomach.  He  Avas  immediately  placed  in  the  “prone 
position,”  as  recommended  by  Dr.  Marshall  Hall ; the  finger 
was  introduced  into  the  mouth  to  be  certain  that  the  tongue 
had  not  fallen  back  so  as  to  obstruct  the  glottis,  or  the  en- 
trance of  air  into  the  Avind-pipe,  and  the  extremities  Avere 
rubbed  Avith  aqua  ammonia.  The  patient  died  three  or 
four  minutes  from  the  commencement  of  the  vomiting. 
“He  lost  probably  four  ounces  of  blood,  certainly  not  ex- 
ceeding six.”  There  Avas  no  jpos?!  mortem  examination. 

The  anaesthetic  Ave  used  was  a mixture  of  Avashed  ether, 
four  parts,  and  one  of  chloroform,  obtained  from  the  late 
Frederick  BroAvn  of  Philadelphia,  whose  character  is  a 
sufficient  guarantee  that  they  Avere  pure.  Every  prepara- 
tion for  the  operation  haAung  been  made,  the  administration 
of  the  anaesthetic  Avas  commenced  by  Dr.  Crockett,  observT 
Ing  all  the  precautions  so  fully  recommended  by  Erichsen, 
p.  78,  of  his  “ OperatiA^e  Surgery.”  As  soon  as  anaesthesia 
was  induced,  the  sponge  Avas  confided  to  Dr.  Kincannon, 
who  held  his  finger  all  the  Avhile  on  the  patient’s  pulse. 
The  doctor  concludes,  “ I have  lately  employed  this  anaes- 
thetic freely,  formerly  having  used  ether  alone.  As  yet  I 
have  not  seen  a case  of  death  reported  from  ether ^ or  this 
mixture  of  it  Avith  chloroform,  that  I can  noAv  recollect. 
Are  there  any  such  reported?  I fear  all  the  deaths  from 
anaesthesia  are  not  reported.”  FiA’e  deaths  from  the  use  of 
this  mixture  have  been  published,  tAVo  haA’ing  occurred 
very  recently. 

The  chief  object  of  these  anaesthetic  mixtures  is  the 
avoidance  of  the  danger  from  shocks  or  from  the  dei^ressing 
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influence  upon  the  heart-action,  wliich  chloroform  most 
certainly  exerts,  and  which  ether  and  alcohol  prevent.  The 
committee  before  referred  to  proposed  the  following  mix- 
tures : — 


A.  Alcohol 1 Part. 

Chloroform, 2 “ 

Ether, 3 “ 

B.  Chloroform,  1 “ 

Ether, 4 “ 

C.  Chloroform, 1 “ 

Ether, 2 “ 


Dr.  Samson’s  mixture*  is  equal  parts  by  measure  of  chlo- 
form  and  absolute  alcohol.  The  introduction  of  alcohol, 
which  plays  an  important  part  in  the  mixture,  was,  accord- 
ing to  the  doctor,  due  to  Dr.  Harley.  The  committee  says 
it  is  by  “ the  uniform  blending  of  the  ether  and  chloroform, 
when  combined  with  alcohol,  and  probably  the  more  equa- 
ble escape  of  the  constituents  in  vapor.”  The  chloroform 
is  the  potent  agent,  and  the  others  chiefly  adjuvants,  vehi- 
cles, and  diluents  of  the  chloroform. 

Dr.  Sansom  gives  the  following  testimony  as  to  the  stim- 
ulating effects  of  alcohol  in  counteracting  the  depressing 
influence  of  chloroform.  In  my  own  experiments  I have 
foun  d that  alcohol  has  had  the  greatest  effect  in  sustaining  the 
heart  action  during  the  influence  of  the  chloroform.  I can 
particularly  recollect  one  instance  in  which  alcohol  was 
administered  in  vaj^or  to  a frog,  after  it  was  impossible  to 
cause  death  by  any  strength  of  chloroform  vapor.  In  re- 
commending this  mixture  before  the  Obstetrical  Society  of 
London,  Dr.  Sansom  went  one  step  farther,  and  stated  that 
this  mixture  gives  off  a i^roj^ortion  of  chloroform  vapor  in 
a given  time  almost  exactly  half  of  that  which  is  given  off 
by  chloroform  pure  and  simple.  This  result  is  not  confirmed 
by  any  experiments  of  his  published. 

What  are  the  objections  to  ana:sthetic  mixtures  f 

1.  The  length  of  time  recpiired  for  the  production  of  com- 
plete amesthesia.  2.  The  probability  of  entire  sensibility 
not  being  abolished.  3.  The  unequal  rate  of  evaporation 
or  vaporization  of  the  fluids. 


* Chloroform:  its  Action  and  Administration,  By  Arthur  Sansom, 
M.  B.,  London. 
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There  is  not  any  doubt  but  that  the  process  is  slower  and 
attended  with  more  excitement  by  the  mixed  liuids  than  by 
chloroform  alone.  The  second  objection  cannot  be  sustained. 
The  third  is  the  “ element  of  danger.”  It  was  firstadvanced 
by  Snow.  He  says  : ” When  ether  is  combined  with  chlo- 
roform, the  result  is  a combination  of  the  undesirable  qual- 
ities of  both  agents  without  any  conq^ensating  advantage,” 
and  the  danger  is  because  the  oi)erator,  toward  the  end  of 
the  process,  may  be  giving  a pure  chloroform  when  he 
thinks  he  is  giving  the  weaker  mixture  of  vapors.  Dr- 
Ellis'^  endeavored  to  prove  this,  and  states:  “Out  of  the 
six  or  seven  minutes  occupied  by  the  evaporation  of  the 
lialf  drachm  of  Iluid,  the  first  was  occupied  chiefly  by  the 
ether,  the  next  three  by  the  chloroform  with  a little  alcohol, 
and  the  last  by  the  alcohol  alone.  In  an  inhaler  the  patient 
would  have  breathed,  for  one-fifth  of  the  time,  chiefly  the 
vapor  of  ether,  for  the  next  three-fifths  that  of  chloroform 
with  a little  alcohol,  and  at  last  only  the  vapor  of  a minute 
quantity  of  alcohol,”  pp.  24,  25.  These  results  are  not 
stated  as  obtained  l)y  actual  experiments,  and  they  depend, 
first  upon  the  purity  of  the  agents  employed  ; second,  upon 
the  boiling  point,  which  has  a great  influence  upon  the  re- 
sults, for  the  more  volatile  the  fluid,  the  greater  will  be 
the  variation.  I here  give  the  boiling  point  of  the  most 
im  portant  an lest h et  i cs. 

The  teni])erature  which  is  constant  for  the  same  suV)stance, 
under  the  same  atmosi)heric  pressure,  is  called  i\\e  boiling 
point. 

The  following  are  the  agents  employed  as  anaesthetics  in 
the  form  of  vapor,  the  l)oiling  points  being  given  for  the 
mean  pressure  of  760  millimetres : 


Protoxide  of  nitrni^en, — 88° 

Carbonic  acid,  — ”8° 

Chloride  of  Etliyl  v.  pure  etlier ' . 11° 

Common  ether, •‘^°° 

Chloroform, <’‘^° 

Alcohol, ~8° 

Oil  of  turpentine, 177° 


A difference  of  iiressure  of  0.25  centimeter  will  cause  a dif- 

On  the  Safe  Abolition  of  Pain  in  I.abor  and  Surgical  0])erations, 
18G6,  by  Anaesthesia  and  Mixed  Vapors.  By  Robert  Ellis,  Surgeon 
Accoucheur,  London.  ISGG,  pp.  80. 
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ference  in  the  boiling  of  water  one-tenth  of  a degree.  The 
boiling  point  is  also  inllueneed  by  dissolving  in  a fluid  a sub- 
stance more  volatile  than  itself  (as  ether  and  chloroform); 
it  increases  the  boiling  point  in  proportion  to  the  amount 
dissolved.  The  temperature  of  the  atmosphere  has  a power- 
ful influence  on  these  volatile  agents,  as  it  is  a -well-known 
chemical  fact  that  the  saturability  of  the  air  increases  vastly 
with  the  increase  of  temperature,  and  the  capacity  of  the  air 
for  aqueous  vapor  is  doubled  with  each  27°  of  temperature 
Fahrenheit.  Sulphuric  ether  at  60°  F.,  and  thirty  inches  of 
the  barometer  expands  two  parts  of  the  air  into  three,  and 
forms,  therefore,  at  that  temperature  and  pressure,  one-third 
of  the  air  inhaled  into  the  lungs  of  a jxitieiit.  Under  the 
game  circumstances  chlorform  expands  fourteen  parts  of  air 
into  fifteen,  and  consequently  the  vapor  of  chloroform  con- 
stitutes one-fifteenth  part  of  the  air  inhaled. 

The  following  experiments  were  made  October  30th,  1878, 
so  as  to  determine  the  time  required  for  each  of  the  agents 
to  evaporate  on  a given  surface  of  tissue  paper  susirended  in 
the  air  at  a temperature  of  70°  F.,  one  dro])  of  each  being 
carefully  measured  by  the  saine  dropping  machine.  The 
time  was  accurately  kept  by  my  son.  Dr.  C.  S.  Turnbull, 
and  the  results  served  to  confirm  the  rough  experiments 
made  before  the  Dental  Convention  at  Washington,  D.  C., 
on  October  10th,  1878,  and  i^roved  the  facts  stated  in  the 
author’s  first  edition  of  this  work.  I have  always  found 
that  when  such  a mixture  was  })oured  upon  the  inhaler, 
the  most  volatile  spirit  will  arise  first,  then  the  next,  and 
so  on,  leaving  the  least  easily  evaporated  upon  the  inhaler. 
Another  important  fact  was  proven,  and  which  was  before 
referred  to,  that  the  alcohol  employed  in  the  mixtures  with 
chloroform  in  England,  also  the  ethers  made  from  such 
alcohols,  are  much  inferior  to  those  made  in  this  country 
from  grain,  not  from  wood  or  potatoes.  These  latter  are 
slow  in  evaporation,  and  are  mixtures  themselves  contain- 
ing a large  amount  of  carljonaceous  products. 

The  following  are  the  residts  obtained  after  numerous  ex- 
periments with  as  many  of  the  agents  employed  in  the 
various  mixtures^  and  obtained  from  the  reliable  establish- 
ments of  Powers  & Weightman,  Bullock  & Crenshaw, 
Wyeth  & Bro.,  and  J.  P.  Remington: 
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Alcohol,  absolute,  95°  (W.  & Bro.),  . . 

24  seconds. 

Alcohol,  common,  (W.  & Bro.),  . . . 

00 

Chloroform  (P.  A W.), 

24 

<( 

Ether  (Squibb’s), 

12 

4i 

Ether,  common,  0.750  (P.  A.  W),  . . . . 

....  00  “ 

24 

ti 

Ether  Hydrobromic  (R\ 

12 

Methylic  alcohol  (B.  A C.), 

....  1 “ 

00 

♦Potato  spirit  (B.  A C.), 

Temperature,  70°  F. 

Barometer,  30.08.  Time,  2 P.  M. 

00 

«( 

Besides  the  danger  from  inhaling  the  chloroform  pure  and 
simple,  there  is  another  to  be  prevented,  that  is,  to  get  rid  of 
the  watery  vapor,  from  the  mixture  and  also  from  the  lungs 
of  the  patient,  which  collects  on  the  sponge.  If  the  napkin 
or  inhaler  gets  close  to  the  patient’s  mouth  and  nose  it  will 
most  effectually  prevent  air  from  reaching  the  lungs.  How 
is  this  to  be  prevented?  By  squeezing  out  the  sponge,  nap- 
kin, lint,  or  if  an  inhaler  is  employed  that  cannot  thus  be 
treated,  casting  it  aside,  and  taking  a clean  napkin,  with  as 
much  starch  in  it  as  possible,  so  as  to  keep  it  in  shape.  It 
may  again  be  inquired  which  is  the  best  mixture  to  employ  in 
ordinary  surgical  operations  when  it  is  absolutely  necessary 
to  employ  such  mixtures.  The  mixture  C,  in  midwifery. 
Mixture  A,  or,  as  it  is  familiarly  known,  A C E or  “ace  of 
spades  mixture,”  the  most  agreeable  of  all.  In  the  operation 
for  ovariotomy  I prefer  the  C mixture,  as  also  advised  by  the 
late  Dr.  Washington  Atlee;  the  volume  of  the  two  agents 
are  so  different  that  they  ought  to  be  mixed  by  weight,  not 
by  measure,  else  the  chloroform  will  be  much  in  excess,  as 
it  is  a little  over  twice  the  weight  of  ether,  fn  employing 
alcohol  it  should  be  as  near  to  absolute  as  possible,  and  free 
from  color,  smell  or  taste.  The  ether  should  be  almost 
anhydrous,  pure,  full  strength,  and  well  washed. 

Dr.  Atlee  was  of  the  opinion  that  there  is  a chemical  union 
of  the  ether  and  chloroform;  and  Professor  Maisch,  of  this 
city,  found  that,  if  this  mixture  was  exposed  to  the  light,  a 
change  took  place  which  rendered  the  mixture  not  fit  for 
the  purposes  of  inhalation;  it  therefore  should  be  kept 
from  the  light,  and  mixed  just  before  being  employed. 

Perfectly  dry  chloroform  decomposes  but  slowly,  even  in 
direct  sunlight,  but  the  presence  of  water,  which  always 
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exists  in  alcohol  and  ether,  and  the  action  of  light  at  the 
same  time  causes  chlorofonli  to  decompose  into  formic  and 
hydrochloric  acids.  CHCl3-r2H20=CH202'^3  HCL. 

I have  had  charge  of  the  amesthetic  mixture  (one  part  by 
measure  of  chloroform,  and  two  of  washed  sulphuric  ether) 
in  an  operation  by  Dr.  Washington  L.  Atlee,  during  the 
successful  removal  of  on  ovarian  tumor  weighing  forty 
pounds,  and  have  also  assisted  him  in  three  cases  in  which 
others  gave  this  same  mixture,  with  good  results,  and  with 
no  apparent  risk  to  the  safety  of  the  patients. 

Dr.  Atlee  always  administers  the  antesthetie  after  the 
patient  is  upon  the  operating  table,  and  one  individual  has 
charge  of  and  is  responsible  for  it.  In  his  three  hundred 
ovariotomies  he  informed  me  he  had  never  lost  a patient  by 
the  anaesthetic. 

The  mixture  is  given  in  almost  every  instance  by  means 
of  the  starched  towel. 

At  my  suggestion.  Dr.  Greene  made  the  following  experi- 
ments, to  determine  the  best  proportion  in  which  ether  and 
chloroform  could  be  mixed:  When  ether  and  chloroform 
are  mixed  there  is  an  elevation  of  temperature,  and  the 
greatest  heat  is  produced  when  the  mixture  is  made  in  eciui  va- 
lent proportions;  that  is,  by  weight,  about  nine  and  one- 
quarter  parts  of  ether  to  thirteen  and  one-quarter  parts 
of  chloroform.  As  the  chloroform  is  more  than  twice  as 
heavy  as  ether,  the  volumes  would  be  about  one  and  four- 
tenths  chloroform  to  two  of  ether.  But  little  contraction 
in  volume  takes  place,  and  it  may  be  considered  that  mole- 
cular combination  takes  place  between  the  chloroform  and 
ether.  The  mixture  begins  to  boil  at  fifty  to  lifty-one 
degrees  C.,  and  may  be  separated  into  its  constituents  by 
fractional  distillation;  but  when  allowed  to  evaporate  spon- 
taneously, as  when  used  as  an  amesthetic,  both  liquids  pass 
into  vapor  simultaneously. 

Whatever  mixture  is  employed,  nothing  will  obviate 
the  necessity  of  care  in  the  administration,  and  above  all 
not  to  give  more  of  the  agent  than  is  absolutely  neces- 
sary to  keep  the  patient  free  from  pain ; not  one  drop 
more,  for,  like  all  potent  medicines  whic-h  we  employ, 
an  excessive  dose  is  sure  to  kill,  and  unless  we  have 
before  gauged  the  patient’s  powers,  let  caution  be  our  guide 
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in  the  administration  of  so  powerful  an  amesthetic.  In  our 
anxiety  to  see  the  various  steps  of  an  operation,  we  must  not 
saturate  the  sponge  or  lean  over  the  patient,  and  by  accident 
suffocate  him.  It  is,  unfortunately,  too  much  the  practice 
to  entrust  the  inhaling  apparatus  to  some  inexperienced 
hand,  who,  perhaps,  never  before  administered  an  anaes- 
thetic, and  even  in  some  hospitals  to  the  youngest  assistant 
surgeon  or  dresser.  It  has  been  well  observed  by  Perrin : 
“ We  believe  we  shall  render  a veritable  service  if  we  pop- 
ularize the  idea  that  amesthesia  should  be  observed  and 
studied  at  the  hospital  with  as  much  care  as  eveiy  other 
subject  of  practical  inedicine.”  Bansom  also  says,  “The 
administrator  should  be  experienced ; several  hosintal  com- 
mittees have  acted  wisely  in  appointing  a chloroformist,  a 
measure  which  is  not  of  less  value  to  the  operating  surgeon 
than  it  is  to  the  benefit  of  the  patient.  One  who  adminis- 
ters chloroform  in  any  case  sliould  confine  himself  exclu- 
sively to  the  task  he  has  undertaken,  and  should  constantly 
mark  the  symptoms.”  What  are  the  .symptoms  of  dan- 
ger? The  failure  of  the  pulse,  irregularity  of  the  respi- 
ration, and  the  blanched  countenance,  and,  as  l)eautifully 
expressed  by  an  old  writer*  in  reference  to  succes.sful  ad- 
ministration of  an}«.sthetics,“  Proceed  .steadily  but  cautiously 
to  the  end  in  view.  He  makes  haste  slowly,  and  with  a 
boldness  tempered  by  wisdom,  carries  his  patient  down  into 
the  dark  valley  which  borders  on  death,  drowns  human 
agonies  in  the  water  of  Lethe,  and  triumphs  in  the  crown- 
ing glory  of  his  art.” 

AX  A7ISTRACT  OF  THE  REPORTB  OF  RECENT 
DEATHS  FROM  A MIXTURE  OF  ETHER 
AND  CHLOROFORM. 

The  mortality  caused  by  a mixture  of  chloroform  and 
ether  given  liy  inhalations  is  2 to  11.176,  or  1 to  5.58S. 

A death  of  a lady  had  occurred  in  the  practice  of  Dr. 
Eastham,  a dentist  of  Boston,  causing  much  excitement  in 
professional  circles.  The  death  had  taken  place  about  noon, 
but  very  few,  except  those  particularly  interested,  were 
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aware  of  it  till  the  next  day.  The  coroner,  Dr.  Ainsworth, 
who  was  called  in  directly  after  the  accident,  formed  a jury 
of  i)hysicians  and  apothecaries,  and  ordered  an  autopsy. 
This  was  made  the  next  morning  by  Dr.  R.  H.  Fitz,  pathol- 
ogist to  the  Massachusetts  General  Hospital ; and  on  the 
same  ilay  the  jury  met,  and,  having  viewed  the  body,  ad- 
journed until  the  14th.  The  anaesthetic  was  either  chloro- 
form or  a mixture  of  chloroform  and  ether.  The  latter 
proved  to  be  the  one  used.  The  jury  met  again  on  the  14th, 
and,  having  heard  a part  of  the  evidence,  readjourned  till 
the  evening  of  Wednesday  the  19th.  Instead  ot  death 
resulting  from  ether,  it  was,  as  proven  by  analysis,  due  to 
cJdoi'ojorrn,  and  the  coroner’s  jury  presented  the  following 
verdict Death  was  caused  by  the  inhalation  of  chloro- 
form, administered  in  a mixture  of  chloroform  and  ether.’' 
Dr.  Henry  Buren,  of  Chicago,*  gives  the  following  version 
of  a death  which  took  place  in  that  city  from  the  inhalation 
of  a mixture  of  ether  and  chloroform  : — 

]\Irs.  B.,  aged  32,  American,  had  suffered  from  fistuhe  in 
ano  for  six  months.  On  the  22d  of  November  last,  I oper- 
ated on  her,  finding  at  this  time  two  artificial  openings  into 
the  rectum,  one  on  either  side  of  the  anus.  Dr.  A.  Groesbeck 
administered  the  antesthetic,  which  consisted  of  equal  parts 
of  sulphuric  ether  and  chloroform.  The  operation  was  per- 
formed in  a few  seconds.  The  patient  exhibited  no  alarm- 
ing symptoms  while  under  the  influence  of  the  amesthetic, 
and  revived  in  the  usual  time. 

On  the  morning  of  the  30th  of  November,  eight  days 
after  the  operation,  I desired  to  make  a thorough  examina- 
tion of  the  wounds  and  renew  the  dressing,  and  in  this,  as 
in  some  of  the  previous  dressings,  the  patient  insisted  upon 
partial  immunity  from  pain.  To  this  end  I commenced  to 
administer  upon  a napkin  two  parts  of  sulphuric  ether  and 
one  of  chloroform.  After  a few  inhalations  the  patient 
became  violently  intoxicated,  and  resisted,  with  great  force, 
1 11  efforts  to  (piiet  her,  demanding  in  the  language  of  one  in 
d jlirium,  to  be  let  alone.  I immediately  ceased  to  adminis- 
ter the  amesthetic,  and  with  great  effort  prevented  her  from 
jumping  from  the  bed.  The  face  became  at  first  turgid,  the 
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whole  body  convulsive,  and  in  a few  seconds  the  patient 
was  dead. 

All  of  the  means  usually  resorted  to,  were  employed  to 
restore  action  of  the  vital  functions;  artificial  respiration, 
elevating  the  lower  extremities,  dashing  cold  water  in  the 
face,  drawing  forward  the  tongue,  spirits  of  ammonia  aj)- 
plied  to  the  nostrils,  and,  llnally,  a galvanic  battery,  which 
was  convenient! j’"  at  hand,  but  to  no  avail. 

I have  to  say  in  justice  to  the  record  of  this  case,  that  the 
patient  had  for  many  years  habitually  partaken  of  opium. 
At  the  time  of  her  unfortunate  death,  she  could  take  at  each 
dose,  from  two  to  three  grains  of  morphia.  During  the 
‘time  she  was  under  my  care,  one  half  grain  doses  of  nior- 
l)hia  were  prescribed  at  jjroper  intervals,  but  she  asserted 
that  this  quantity  did  not  sufficiently  support  her,  and 
through  her  nurse,  and  by  stealth,  she  secured  additional 
quantities  from  the  neighboring  drug  stores,  and  took  the 
same  daily  without  my  knoydedge  or  consent. 

I am  now  of  the  opinion  that  the  patient  had  takcm  an 
unusually  large  dose  of  morphia  on  the  morning  of  her 
death,  and  that  the  combined  influence  of  this  overdose, 
and  the  additional  paralyzing  effects  of  the  anaesthetic, 
caused  cardiac  syncope,  and  that  this  was  the  cause  of 
death. 

A woman  aged  forty-six,  extremely  fat,  and  of  slow  intel- 
ligence, although  having  complained  of  shortness  of  breath, 
was  not  known  to  be  the  subject  of  organic  heart  disease. 
She  was  to  be  operated  upon  for  senile  cataract.  A mixture 
of  chloroform  and  ether,  in  a modified  Clover’s  apparatus, 
was  being  administered  by  the  house  surgeon.  From  the 
commencement  of  the  administration,  respiration  was  no- 
ticed to  be  shallow,  but  there  was  struggling.  The  pulse 
was  feeble,  but  not  intermittent.  There  was  some  slight 
lividity  of  cheeks  and  forehead.  Chloroform  was  at  once 
removed  and  a few  whiffs  of  pure  ether  administered  as  a 
stimulant.  Other  means  for  circulation  were  tried,  ^)ut  in 
vain;  the  jiatient  died.  At  the  mortem  examination 
the  heart  was  found  flaccid  and  empty ; the  mitral  valve  -was 
contracted;  the  aortic  valves  were  incompetent;  kidneys 
fatty  and  granular. — {Med.  Times  and  Gazette^  August  18th, 
1876.) 
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A more  recent  case  of  death  from  a mixture  of  ether  and 
chloroform  is  reported  in  the  Philadelphia  Medical  Times, 
March  15,  1879,  by  I.  A.  Cleary,  Assistant  Surgeon  U.  S.  A. 
Private  H.  D.  B.,  Co.  19,  U.  S.  Infantry,  aged  33,  large, 
robust,  addicted  to  liciuor.  Injury  of  middle  finger,  right 
hand,  resulting  in  gangrene ; decided  to  amputate.  A mix- 
ture of  equal  parts  of  ether  and  chloroform  {weight  or 
meamre  not  stated).  Two  ounces  whiskey  were  given  ten 
minutes  prior  to  inhalation.  The  ansesthetic  was  adminis- 
tered on  a piece  of  lint  covered  with  a small  towel  held 
square.  He  personally  administered  the  mixture,  while  the 
steward  observed  the  pulse;  air  was  freely  admitted;  he 
inhaled  freely.  About  two  drachms  were  first  poured  on 
the  cloth,  but  with  no  apparent  effect  (Ae,  Evidently,  receiv- 
ing nothing  but  ether).  Shortly  after  about  the  same  quan- 
tity was  poured  on;  he  observed  that  “he  did  not  feel  it.” 
After  a time  about  the  same  ciuantity  was  again  poured  on. 
A further  quantity  was  poured  on  the  cloth  (say  in  all  oxiii) 
when  he  began  to  laugh,  followed  by  attempts  to  articulate, 
and  made  strong  gesticulations  of  his  arms.  He  now 
passed  to  a state  of  unconsciousness,  when  the  pulse  was 
not  perceived.  This  was  followed  by  relaxation  and  death. 
At  once  the  anaesthetic  was  removed,  cold  water  dashed  in 
the  face.  He  adds,  “ everything  I ever  heard  of,  saw  or  read, 
appropriate  for  such  a case  was  done,  but  to  no  effect.”  He 
states  as  the  cause  of  death,  paralysis  of  the  heart.  (I  think 
it  was  syncop3"  from  the  chloroform.) 

MIXTURE  OF  CHLOROFORINr  AND  ALCOHOL  AS 
AN  ANffLSTHETIC  IN  PARTURITION. 

Dr.  A.  H.  Halberstadt,  of  Pottsville,  Pennsylvania,  read 
before  the  Medical  Society  of  the  State  of  Pennsylvania,  in 
>Iay,  1878,  a paper  on  “Aiifesthesia  in  l\arturition,”  and 
after  some  general  remarks  on  the  advantages  of  tliis  mix- 
ture, says: — “I  would  submit  the  following  conclusions 
drawn  from  at  least  one  thousand  cases  under  my  own 
observation  and  management: 

“1st.  That  the  parturient  state  is  the  only  condition  of 
the  system  during  life  in  which  aiifesthetics,  judiciously 
administered,  are  entirely  devoid  of  danger. 

“2d.  That?  the  physiological  action  of  chlorofonn,  ether. 
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and  alcohol  in  a woman  during  labor  is  not  identical  with 
that  ill  an  ordinary  subject  in  a dental  chair,  or  upon  the 
surgeon’s  table,  and  from  the  history  of  such  administration, 
free  from  a single  well-authenticated  case  of  death,  with 
statistics  showing  its  superiority'^  over  venesection,  opium, 
etc.,  in  the  ilesperate  emergencies  attending  irregular  labors, 
as  eclampsia,  it  is  hiir  to  infer  that  this  agent  is  an  especial 
therapeutic  indication  for  parturient  women,  and  should 
be  so  regarded  in  all  labors  where  by  its  use  the  pains  of 
the  second  and  third  stages  could  be  obviated,  and  this,  too, 
to  the  ultimate  benefit  of  the  mother,  and  safety  of  the 
child. 

“3d.  That  in  i)ueri)eral  eclampsia  it  is  especially  indicated, 
because  of  its  direct,  rapid,  and  general  action,  controlling 
nervous  physiological  irregularities,  exciting  secretion,  re- 
laxing the  os  and  perineum,  and,  in  short,  so  pre}>aring  the 
parts  as  to  aid  the  accoucheur  in  his  mani])ulations  for  the 
essential  emi)tydng  of  the  uterus,  to  accomplish  which,  ven- 
esection, o])iates,  purgation,  counter  irritation,  etc.,  either 
singly  or  combined,  bear  to  amesthetics  the  relation  of 
mere  fractions  to  a grand  whole. 

“4th.  Its  api)lication  is  universal ; no  diseased  condition 
of  the  heart  or  lungs  at  all  likely  to  exist  where  pregnancy 
can  occur,  should  forbid  its  use — for  where  has  a^^osf 
examination  revealed  a dilated  and  weak  right  heart  from 
fatty  degeneration  in  the  body  of  a ju’egnant  woman  at 
full  term 

“5th.  That  in  view  of  its  known  therapeutic  action  and 
safety  in  the  small  ((uantity  rc(iuired  to  produce  narcosis, 
no  use  of  the  forceps,  version,  nor  obstetric  operation  oif  any 
moment  should  be  ])erformed  without  it;  not  only  to  save 
the  patient  from  shock  and  its  consecpiences,  but  because  of 
the  great  saving  of  time  and  labor,  and,  in  most  instances, 
-the  assistance  it  affords  the  oi)crator. 

“ Gth.  Owing  to  the  fact  that  uterine  contractions  are  often 
lessened  by  the  administi'ation,  it  is  always  important  to 
precede  it  by  an  oxytocic,  in  all  labors  and  at  any  stage, 
when  the  pains  are  slight,  so  as  to  increase  their  force,  and 
as  also  to  guard  against  post  i>artuni  hemorrhage— a very 
infrequent  occurrence  where  such  [U’ecaution  is  taken. 

“7th.  Accidents  to  the  uncmj)tied  bladder,  ruptures  of 
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perineum,  and  sphincter  ani  may  be  prevented,  as  well  as 
death  of  the  child  in  prolapsus  of  the*  cord  by  the  facilities 
afforded  for  rapid  delivery,  especially  in  prumpara. 

“Sth.  That  in  no  instance  have  I seen  narcosis  of  the  child 
attributable  to  the  ansesthetic. 

“!)th.  Without  any  special  reason,  excepting  the  common 
disagreeable  feature  of  ether,  and  the  supposed  risk  of  chlo- 
roform, I have  generally  used  the  mixture  proposed  by  the 
Medico-Chirurgical  Society  of  London,  consisting  of  ether 
three  parts,  chloroform  two  parts,  and  alcohol  one  part, 
being  careful  as  to  the  quality  of  the  preparation,  and  having 
them  recently  mixed.  With  this  combination  I have  never 
been  disappointed,  or  regretted  its  use ; and,  in  truth,  nearly 
all  the  troublesome  cases  I have  had  after  the  labor  were 
those  in  which,  for  some  reason,  the  anaesthetic  was  not 
used.” 

The  first  proposition  of  the  doctor  is  not  an  absolute  fact, 
as  in  this  work  there  are  cases  reported  of  death  from  the 
effects  of  anaesthetics  in  the  parturient  state.  In  the  second, 
we  would  state  that  we  have  seen  more  than  one  death  from 
anaesthesia  of  the  child.  We  agree  in  part  with  the  doctor 
in  his  third  proposition,  but  great  care  must  be  taken  in 
ascertaining  if  there  is  disease  of  the  kidneys,  heart  or  lungs, 
the  administration  of  chloroform  or  its  mixtures  in  these 
cases  being  exceedingly  dangerous.  In  the  seventh  proposi- 
tion, we  are  of  the  opinion  that  the  accidents  enumerated 
are  more  likely  to  occur  when  the  brain  is  not  cognizant  of 
the  action  of  the  hands  of  the  accoucheur,  or  perhaps,  of  the 
destruction  by  the  forceps  of  the  soft  parts  of  the  mother  or 
child. 

It  is  well  to  be  rememljered  that  there  is  a stage  in  the  use 
of  one  of  these  agents  when  it  can  be  used  with  comparative 
safety,  and  in  regard  to  the  other  we  state  the  fact  on  an 
experience  of  a close  and  careful  observer. 

KAIILY  STAGE  OF  ETHERIZATION. 

Early  stage  of  amesthesia  by  ether,  pupils  are  contracted, 
l^ut  when  tliere  is  complete  anajsthesia  the  pupils  become 
* dilated,  and  the  respiration  is  slow  and  deep. 

A peculiar  effect  of  etherization,  which  has  been  early 
noticed  and  published  by  a careful  writer  and  experimenter 
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of  this  city,  the  late  Doctor  J.  F.  B.  Flajrj^,*  and  which  re- 
sult has  been  confirmed  by  us  and  by  others,  is  stated  as- 
follows : — 

“ There  is  a particular  point  of  etherization  produced  by 
a few  deep  inhalations,  which  if  improved  at  the  moment 
(slight  operations  can  be  performed)  will  leave  the  patient 
in  full  possession  of  all  his  faculties  with  the  single  excep- 
tion of  the  sense  of  pain  ^ and  particularly  the  consciousness 
of  touch  is  as  acute  as  under  ordinary  circumstances,  if  not 
quickened,” 

In  our  own  experiments  in  this  stage  the  sense  of  sound  and 
vision  was  always  very  active.  If,  however,  the  patient  is 
roused  from  his  first  amesthetic  sleep  by  the  pain  of  the  knife, 
or  a sudden  noise,  or  a rough  touch,  it  is  always  found  more 
difficult  to  cause  such  a i:»atient  to  pass  into  a profound  state  of 
insensibility  by  means  of  the  ether.  Yet,  if  a patient  will 
not  breatlie  the  ether  proi)erly  when  it  is  required  for  an 
operation,  it  will  sometimes  do  good  to  prick  or  scratch  the 
surface  with  a knife,  and  then  insist  upon  the  patient 
breathing  the  ether  so  as  to  get  rid  of  the  pain. 

EARLY  STAGE  OF  CHLOROFORMIZATION. 

There  is  also  a period  in  chloroform  narcosis  Avhen  all 
feeling  of  pain  ceases,  but  consciousness  is  not  entirely  gone 
when  incisions  or  sawing  of  bones  are  jierceived  as  mere 
tactile  impressions,  for  according  to  Scliitf,  the  sensation  of 
pain  is  conveyed  to  the  brain  through  the  gray  matter  of  the 
s])inal  cord;  but  the  tactile  impression  through  the  white 
matter  of  the  j)osterior  columns,  which,  being  less  vascular, 
do  not  so  readily  succumb  to  amesthesia,  and  retain  their 
function  a little  longer. 


♦ Ether  and  chloroform.  By  J.  F.  B.  Flagg,  M.  D.  Philadelphia,. 
Lindsay  & Blakiston,  1851,  p.  89. 
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CHAPTER  VI. 

Nitrous  oxide  gas  as  an  aniesthetic.  Mode  of  preparation,  chemical 
constitution,  gasometer,  inhaler,  and  mode  of  purifying  nitrous 
oxide  gas.  The  advantages  of  the  gas  being  recently  prepared. 
Class  of  cases  for  inhalation.  Difficulties  and  dangers,  with  mode 
of  treatment.  Liquid  nitrous  oxide  in  cylinders.  Physiolog- 
ical action  of  nitrous  oxide.  Exx^eriments  and  observations  by 
Doctors  Evans,  of  Paris,  M.  Buisson,  Doctors  McQ,mllen,  Thomas, 
Robert  Amory,  George  Johnson,  and  the  writer.  Mode  of 
action  of  ansesthetics  by  Doctors  C.  Binz,  H.  Ranke,  Clamle  Ber- 
nard, and  Committee  British  Medical  Association,  Investigations 
upon  the  protoxide  of  nitrogen  by  Doctors  JolyetandT.  Blanche. 
The  spectroscope  and  its  relations  to  nitrous  oxide.  Experiments  of 
Doctors  Waterman,  J.  G.  Richardson,  Wm.  M.  Hodges,  C.  8.  Turn- 
bull,  and  the  writer.  Nitrous  oxide  gas  in  dental  and  minor 
surgery.  M.  Paul  Bert  on  the  use  of  a mixture  of  nitrous  oxide  and 
oxygen  gases.  Deaths  from  the  inhalation  of  nitrous  oxide. 

NITROUS  OXIDE  GAS. 

In  enteriug  upon  the  subject  of  nitrous  oxide  it  is  not  iny 
purpose  to  go  into  its  discovery,  early  history,  etc.,  as  a short 
statement  is  made  in  another  part  of  this  work,  and  numer- 
ous references  are  given  for  those  that  are  interested.  This 
amesthetic  can  be  employed  in  a few  operations  in  surgery ; 
these  are,  extraction  and  surgical  operations  on  the  teeth  and 
gums.  With  it  the  ophthalmic  surgeon  can  o])erate  for  ordi- 
nary strabismus,  or  removal  of  small  tumors,  or  even  enucle- 
ate the  diseased  eyeball.  It  is  very  valuable  in  examining  the 
urethra  for  stricture,  and  even  the  cutting  of  an  impervious 
stricture  has  been  performed  with  success.  Necessary  manip- 
ulation for  recent  luxatkin,  in  stiff  joint,  and  tenotomy  of 
tendons  for  the  relief  of  club  foot,  etc.,  have  all  been  per- 
formed while  under  its  inlluence,  and  in  conjunction  with 
sulphuric  ether  almost  all  surgical  operations  can  be  per- 
formed. 

My  chief  object  will  be  to  treat  of  this  amesthetic  in  its 
practical  relation  in  connection  with  dentistry.  I am  in- 
debted for  most  of  my  facts  to  Dr.  J,  I).  Thomas,  of  this  city, 
the  highest  American  authority  on  this  subject. 
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Mode  of  Preparation  and  Chemical  CoriipoPdion.—:^\\.\Q- 
geii  monoxide  or  nitrous  oxide  gas  (NO— N2O)  is  prepared 
from  the  nitrate  of  ammonia,  whicdi  resolves  itself  into  the 
gas  and  vater,  thus : — 

X03NH4=4H0,  oh ^2X0. 

The  nitrate  of  ammonia  is  a crystalline  salt,  but  for  con- 
venience of  introduction  into  the  retort,  should  be  in  a 
granulated  form,  which  can  be  obtained  of  the  manutactur- 
ing  chemist. 

The  second  important  matter  is  to  be  furnished  with  a 
convenient  gasometer,  an  illustration  of  which  is  seen  at 
Fig.  10,  and  these  can  be  obtained  from  the  various  dental 
depots.*  Having  obtained  one  of  these  ga.someters,  care  is 
required  in  the  selection  of  the  bottles  for  washing  and 

purifying  the  gas.  Fig.  11  represents  a 
very  good  form,  which  is  furnished  with 
perforated  rubber  cork  and  glass  tubes 
bent  at  right  angles.  The  long  tube  is 
pierced  with  small  holes  at  the  bottom  to 
compel  the  breaking  up  of  gas  and  so 
insure  its  more  thorough  washing.  In 
purifying  the  gas  some  emi)loy  a solution 
of  sulphate  of  iron  in  one  bottle  and  pure 
water  in  the  other  two.  To  remove 
chlorine  gas,  which  is  sometimes  present, 
and  can  be  noticed  by  its  green  color  and 
irritating  vapor  upon  the  respiration,  a 
small  stick  of  caustic  potash  is  added  to 
one  of  the  bottles  containing  the  water. 

AVlien  no  chemical  agents  are  eni- 
})loyed  in  the  purification  of  the  gas  it 
should  be  well  waslied  tlirough  fresh  water,  and  allowed  to 
stand  for  some  few  hours  over  the  water  in  the  gasometer, 
to  remove  any  impurities  that  may  liave  i>assed  over. 

Fig.  10  represents  the  gasometer  in  position.  The  holder 
is  first  filled  with  water  to  within  one  and  a half  or  two 
inches  of  the  to[>;  while  this  is  being  done  take  off  the 
weights  and  open  all  the  spigots,  to  allow  the  air  to  ])ass  out 


* Samnfl  S.  White,  riiiladelphia,  Now  York,  Boston,  and  Cliica^^o. 
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and  the  receiver  to  remain  in  position.  AVlien  the  liolder 
is  filled,  close  the  spigot  and  arrange  the  Aveights;  it  is  then 
ready  to  receive  the  gas.  The  wash-1  )ottles  are  i)laced  as 
represented  in  the  cut,  Nos.  1,  2,  and  3,  which  are  connected 
one  with  the  other,  and  to  the  retort  and  gasometer,  by 
means  of  rubber  tubing.  The  first  bottle.  No.  1,  is  placed 
next  to  the  retort,  and  is  simply  used  to  catch  the  drip  result- 
ing from  condensed  vapor. 

The  long  pipe  of  bottle  No.  1 must  not  dip  under  the 
water,  for  the  tubing  thereby  becomes  choked  with  dense 
vapor,  and  the  free  passage  of  gas  is  interrupted. 

Into  w'ash-bottle  No.  2 place  about  four  ounces  of  sulphate 
of  iron,  and  add  sufficient  waiter  to  cover  the  end  of  the  dip- 
pipe,  about  one  and  a half  to  tw'o  inches. 

Into  w^ash  bottle  No.  3,  Fig.  11,  it  is  unnecessary  to  place 
anything  but  fresh  w'ater;  yet  some,  fearing  the  chlorine, 
add  a stick  of  caustic  potash. 

Sulficient  w^ater  should  be  employed  to  cause  the  pipe 
wiiich  dips  into  the  waiter  to  sink  the  same  depth  as  it  does 
in  No.  2. 

"When  the  bottles  are  prepared,  connect  them  by  the  piece 
of  rubber  tubing  E,  and  to  the  spigot  of  the  gasometer.  If 
they  are  arranged  projiciiy,  a current  of  air,  blowai  into  the 
tube  intended  to  connect  wuth  the  retort,  will  cause  the  w'ater 
to  bubble  in  the  w^ash  bottles.  Nos.  2 and  3,  and  if  the  spigot 
A is'ojien,  the  receiver  wall  commence  to  ascend. 

Having  the  bottles  in  readiness  and  properly  connected, 
place  the  quantity  of  nitrate  of  ammonia,  which  will  be  re- 
quired, into  the  retort  (one  itound  of  tlie  granulated  salt  will 
produce  about  thirty  gallons  of  the  gas).  I)  is  a stove-like 
arrangement  heated  by  gas-burners,  with  a sand-bath  for 
holding  and  heating  the  retort.  Connect  the  retort  with  the 
long  pipe  of  the  first  bottle  by  the  rubber  tubing,  and  then 
open  the  spigot  of  the  gasometer. 

The  heat  must  be  applied  gradually,  first  to  melt  the  am- 
monia, about  226°  F.,  and  then  to  cause  it  to  boil,  and  give 
offgas  at  460°  F.,  and  so  regulate  this  heat  as  to  keep  it  boil- 
ing at  460°  F.  to  480°  F.,  until  it  is  nearly  all  decomposed. 
When  the  gas  has  ceased  to  come  over,  take  a cloth  and  dis- 
connect the  retort  from  the  tubing,  and  close  the  spigot  of 
the  gasometer. 
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The  inlialiiig  tube  is  attached  to  the  spigot  at  the  toj)  of 
the  holder.  There  is  a register  which  shows  the  number  of 
gallons  of  the  gas  in  the  receiver. 

The  water  and  solutions  contained  in  the  wash-bottles 
should  be  changed  after  each  operation,  and  the  water  in  the 
holder  once  in  a month.  When  nitrous  oxide  gas  is  thus 
obtained,  it  is  colorless,  almost  inodorous,  of  a sweetish  taste. 
The  chemical  decomposition  is  as  follows: — nitrate  of  ammo- 
nia resolves  itself  into  nitrous  oxide  gas  and  water ; thus, 
N03NH4=0H  2NO.  The  heat  necessary  to  cause  active 
evolution  of  gas  is  stated  to  be  460°  F.,  and  this  heat  should 
be  kept  up,  else  a portion  of  the  salt  will  sublime.  The  heat 
should  never  be  allowed  to  rise  above  482°  F.,  as  the  nitric 
oxide  is  apt  to  be  given  off  in  the  form  of  an  orange-colored 
vapor.  To  determine  the  proper  temperature  a thermom- 
eter is  prepared  which  can  be  passed  into  the  cork  and  into 
the'retort,  so  that  no  risk  need  be  incurred  by  the  introduc- 
tion of  poisonous  materials  into  the  gas. 

Nitrous  oxide  gas  as  a liquid,'^  and  as  such  is  sold  in  form 
of  cylinders. 

Test  of  the  purity  of  their  liquid  nitrous  oxide  is  the 
appearance  of  the  gas,  and  its  freedom  from  red  fumes  as  it 
comes  from  the  retort,  and  the  smell. 

The  complete  apparatus  consists  of  an  iron  cylinder  con- 
taining at  least  one  hundred  gallons  (usually  more)  of  nitrous 
oxide,  liquefied,  to  which  is  attached,  by  means  of  a nickel- 
plated  union,  the  necessary  tubing,  gas-bag,  and  inhaler; 
nickel-j)lated  wrench  and  key;  the  whole  inclosed  in  a 
stout  morocco  case. 

The  inhaling  tubing  is  made  of  the  best  material  known 
. for  the  purpose. 

The  gas-bags  are  made  of  stout  muslin,  thoroughly  coated 
on  both  sides  with  pure  “steam  vulcanized”  Para  rubber. 

Their  parts  are  all  cemented  together  before  putting  them 
in  the  heater,  insuring  a strong  vulcanized  seam. 

The  advantage  of  this  method  of  construction  is  seen  at 
once.  If  accidently  cut  or  burnt,  or  mutilated  on  the  outer 
surface,  they  are  still  good  and  serviceable,  as  the  inner  coat- 
ing remains  intact,  and  will  prevent  all  leaking. 

* “Hi.story  of  discovery  anii  mode  of  preparation  of  Liquefied 
Xitrous  Oxide,"  Dental  Cosnu)S,  vol.  xx..  No.  3. 
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After  this  brief  description  of  tlie  process  of  its  manufac- 
ture, as  it  has  been  set  forth,  I would  remark  that  some  use 
the  fused  and  others  tlie  granulated  nitrate  of  ammonia.  I 
consider  the  granulated  preferable  only  from  the  facility 
with  which  you  can  fill  the  retort.  After  the  gas  is  made,  it 
should  stand  over  water  from  seven  to  ten  hours  before  using, 
but  this  will  do  little  toward  insuring  absolute  purity  of  the 
gas;  neither  will  washing  it  through  solutions  of  iron  and 
potash  purify  it  perfectly.  Should  there  be  chlorine  pres- 
ent (which  is  the  poisonous  element)  in  the  ammonia,  I 
have  found  that  no  amount  of  washing  through  solutions 
will  obliterate  it.  The  ammonia  should  always  be  tested 
before  using,  which  is  done  by  dissolving  about  a teaspoon- 
ful in  half  a tumbler  of  distilled  water,  and  applying  a few 
crystals  of  the  nitrate  of  silver.  If  the  ammonia  be  pure, 
the  solution  will  remain  perfectly  clear ; but  should  chlo- 
rine be  present,  it  will  show  a clouded  appearance,  and  the 
ammonia  must  be  discarded  altogether. 

Next  to  pure  gas,  a perfect  inhaler  is  the  most  essential 
object  to  the  successful  administration  of  nitrous  oxide.  It 
must  be  one  with  a tube  large  enough  to  admit  the  gas  so 
freely  that  the  most  nervous,  as  well  as  patients  with  weak 
lungs,  can  inhale  through  it  without  exertion,  and  it  must 
be  perfectly  air-tight.  The  majority  of  inhalers  are  so  con- 
structed that  it  is  only  with  using  great  effort  that  patients 
can  supply  the  lungs  to  their  natural  capacity,  causing 
them  to  struggle  for  air,  or  to  go  to  sleep  Avitli  such  feelings 
of  suffocation  and  depression  that  they  will  drift  into  dreams 
of  the  most  frightful  character,  and  become  almost  unman- 
ageable in  their  excitement. 

It  is  necessary  that  the  valves  should  be  perfectly  air- 
tight, so  as  to  administer  the  gas  free  from  any  atmospheric 
air,  one  breath  of  which  is  sufficient  to  dilute  to  or  three  of 
the  gas  ; and  should  there  be  a continual  J^upply  through  the 
valves,  it  will  recpiire  three  times  the  (quantity  of  gas,  and 
the  amesthesia  so  produced  will  be  of  such  a nature  as  not 
to  render  the  patient  utterly  oblivious  to  the  effects  of  the 
operation. 

Inhalers  which  cover  the  h\ce  or  any  part  of  it  are  objec- 
tionable. In  cases  of  gentlemen  with  beard,  it  is  imjiossible 
to  give  the  gas  witliout  the  admission  of  s<une  air.  In  in- 
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stances  such  as  harelip,  or  where,  from  swellin^^  or  other 
cause,  the  muscles  of  the  jaws  become  so  contracted  as  to 
render  it  impossible  to  pass  the  mouthpiece  between  the 
teeth,  I would  recommend  Dr.  Barker’s  rubber  hood,  which 
is  soft  an^l  pliable,  and  answers  admirably  in  such  cases, 
though  not  desirable  for  universal  use.  The  color  of  the 
blood,  as  shown  through  the  mucous  membrane  of  the  lips, 
is  one  of  the  principal  guides  to  the  condition  of  the  patient 
during  the  inhalation  of  the  gas ; and  if  they  are  covered 
from  view  by  the  hood  or  otherwise,  we  liave  lost  that 
means  of  rendering  success  to  the  operation. 

Unlike  chloroform  and  ether,  the  muscles  of  tlie  patient 
become  rigidly  contracted  while  under  the  influence  of  ni- 
trous oxide  in  a large  number  of  cases,  which  render  the 
use  of  props  indispensable.  These  are  made  of  hard  wood 
of  various  sizes,  and  have  strings  attached  to  assure  the  pa- 
tient against  the  possibility  of  swallowing  them,  and  are 
placed  in  the  mouth  on  the  side  opposite  from  where  the 
tooth  is  to  be  extracted.  By  their  use  one  has  a fair  oppor- 
tunity to  perform  the  operation  to  his  entire  satisfaction  ; 
but  without  them  there  is  danger  of  the  patient  bruising 
and  possibly  breaking  the  front  teeth  by  biting  so  hard  upon 
the  mouthpiece,  with  the  probability  of  recovering  from  the 
effects  of  the  gas  before  the  mouth  can  be  gotten  open  suffi- 
ciently wide  to  admit  of  the  extraction  of  a tooth,  or  of  an 
o]>eration  upon  the  mouth. 

Nitrous  oxide  must  always  be  fresh  to  insure  success, 
though  some  have  recommended  it  after  it  has  stood  over 
water  one  or  fwo  weeks,  and  even  a month,  but  it  is  imprac-  ’ 
ticable. 

Dr.  Rand,  the  late  professor  of  chemistry  at  Jefferson 
Medical  College,  advocated  the  use  of  old  gas;  and  to  practi- 
cally demonstrate  the  diflerence,  some  gas  was  allowed  to 
stand  for  two  weeks.  Dr.  Thomas  then  invited  him  to  test 
between  that  and  the  new.  He  also  invited  his  assistants, 
Drs.  Green  and  Smith,  and  tested  by  inhaling  with  deep 
inspirations  to  the  full  capaciey  ofthe  lungs,  first  of  the  new, 
then  the  old,  and  it  recpiired  five  times  the  quantity  of  the 
old  to  produce  the  same  effect  as  with  the  new,  which  proved 
(piite  convincing.  Besides  requiring  an  excessive  quantity, 
the  amestliesia  ]U’oduced  by  old  gas  is  not  so  complete,  but 
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the  patient  will  generally  receive  some  undefined  impres- 
sion of  the  operation,  and  will  often  complain  of  giddiness 
and  a fulness  in  the  head,  and  a feeling  generally  of  malaise 
for  the  l)alance  of  the  day.  'With  fresh  gas,  sickness  will 
never  occur,  except  with  patients  of  very  delicate  organiza- 
tions, such  as  are  easily  disturbed  by  nervous  Excitement, 
and  those  who  are  affected  by  the  sight  of  blood  or  the  con- 
templation of  a wound  of  any  kind. 

In  its  pure  state  the  gas  may  be  given  to  almost  any  one, 
if  judiciously  administered,  for  Dr.  Thomas  has  given  it  to  a 
large  number  of  patients  afflicted  with  heart  disease  and 
consumption,  also  to  cases  subject  to  epilepsy,  St.  Vitus’ 
dance,  persons  of  apoplectic  tendency,  and  women  advanced 
in  pregnancy,  and  have  never  yet  met  with  any  but  the 
most  satisfactory  results. 

Among  the  ditticulties  which  may  be  met  with  as  having 
the  appearance  of  danger  in  administering  nitrous  oxide, 
the  most  common  is  constriction  or  spasm  of  the  glottis  or 
“swallowing  the  tongue.”  The  use  of  the  proj^  cannot  be 
overestimated  in  such  cases.  The  patient  becomes  very 
dark  in  the  face ; there  is  a violent  exertion  of  the  diaphragm, 
and  he  presents  every  indication  of  approaching  asphyxia, 
which  by  having  the  mouth  well  i)ropped  open,  is  very 
readily  relieved  l)y  catching  hold  of  the  tongue  with  a dry 
napkin  and  pulling  it  out  of  the  mouth,  and  at  the  same 
time  raising  the  body  forward.  As  soon  as  the  j)atient  has 
taken  two  or  three  inspirations  the  tension  is  relaxed,  and 
recovery  will  take  i>lace.  I recall  a case  of  this  sort  some 
time  ago*  in  Kxeter,  England,  where  the  patient  died. 

Another  formidable  sj'mjdom  of  danger  is  when  your 
patient  is  attacked  with  syncope  while  under  the  influence 
of  the  gas.  Be  sure  the  air  passages  are  oj)en  by  pulling  the 
tongue  forward.  Then,  the  patient  being  in  a sitting  posture, 
bring  the  head  and  body  forward  with  considerable  violence, 
which  will  invariably  ])rove  sutllcient.  You  may,  however, 
meet  cases  which  will  re(iuire  more  effective  rentedies.  The 
object  is  first  to  get  the  head  on  a level  or  l)elow  the  heart, 
so  the  l>lood  may  flow  freely  to  the  l)rain,  which  is  done  by 
laying  the  patient  on  the  floor;  then  throw  cold  water  by 


* T>osoribe(l  in  “Tiie  Dental  Cosmos,”  May,  1873. 
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the  tumblerful  violently  in  the  face.  The  most  etlectual 
remedy  is  to  i)lace  the  finger  far  down  the  throat,  which 
will  produce  involuntary  retching,  and  is  the  most  efficient 
action  to  bring  al)Out  restoration,  after  which  you  treat  the 
})atientasany  ordinary  case  of  fainting,  givinga  little  brandy', 
and  allowing  him  to  lie  on  the  lounge  iiiftil  he  has  become 
strong  enough  to  walk  in  the  fresh  air,  when  he  will  soon 
recover  completely. 

In  the  hands  of  so  skilful  and  careful  an  operator  as  Dr. 
Thomas,  no  great  risk  attends  the  employment  of  this 
anaesthetic;  but  those  who  are  less  skilful  and  are  inexi-)eri- 
enced  should  reject  cases  of  great  iffiysical  exhaustion,  or 
patients  with  a feeble  or  fatty  heart.  The  distension  of  the 
right  cavities  which  accomi)anies  the  disappearance  of  the 
radial  })ulse,  and  the  general  lividity  of  the  features,  may  lie 
attended  with  some  degree  of  risk,  and  the  danger  must  be 
increased  when,  the  muscles  of  the  trunk  and  limbs  being 
convulsed,  the  pressure  of  the  contracting  muscles  upon  the 
veins  drives  the  blood  forcibly  towards  the  right  cavities  of 
the  heart,  and  so  adds  to  their  distension. 

PHYSIOLOGICAL  ACTION  OF  NITPOUS  OXIDE 

GAS. 

The  marked  resemblance  between  the  effects  produced 
by  nitrous  oxide  and  those  resulting  from  asphyxia  were 
oliserved  by  the  earlier  experimenters  with  ether ; and  a 
few  eminent  physiologists  at  once  expressed  this  opinion. 
But  at  the  present  day  it  is  not  very  generally  entertained. 

The  following  is  a summary  of  the  various  facts  bearing 
on  the  subject,— ne.,  in  regard  to  the  physiological  action  of 
nitrous  oxide : — 

It  would  seem  that  this  accumulated  evidence  is  not  suffi- 
cient to  show  that  the  anaesthesia  produced  by  the  inhala- 
tion of  nitrous  oxide  is  simply  asphyxia.  Nitrous  oxide 
gas  produces  in  man,  even  when  mixed  with  air,  a feel- 
ing of  exhilaration,  which  would  indicate  that  it  is  not 
merely  a passive  agent.  “ Dr.  Evans,*  of  Paris,  states 
that  he  cun  call  to  mind  no  word  in  modern  medical  litera- 
ture which  is  used  with  less  definiteness  of  meaning,  and 

* Physiological  action  of  nitrous  oxide  gas,  by  Thomas  W.  Evans, 
INI.  1).,  D.D.S.,  Paris,  France. 
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which  is  more  freiiiieutly  misused,  than  tliis  word,  ((«}>h>/xia. 
Ihiderstanding,  liowever,  by  the  word  mphijxia,  the  comii- 
tion  which  arises  from  an  insutlicient  oxygenation  of  the 
blood,  or  from  the  accumulation  in  the  blood  of  carbonic 
acid,  he  is  by  no  ^leans  inclined  to  regard  such  conditions 
as  identical  with  that  i)roduced  by  the  inhalation  of  nitrous 
oxide.  If  there  is  a close  resemblance  between  these,  he 
states,  there  are  also  marked  differences. 

Nitrogen,  when  inhaled,  is  supposed  to  act  upon  the  ani- 
mal economy'  solely  by  the  exclusion  of  oxygen.  Nitrogen, 
when  taken  into  the  lungs,  gives  rise  to  no  feeling  of  exhil- 
aration, but  to  malaise  and  a sense  of  impending  suffoca- 
tion, and  only  occasions  symptoms  of  narcosis  and  insensi- 
bility after  an  interval  of  time  considerably  greater  tluui 
that  usually  found  necessary  when  nitrous  oxide  is  used. 

Tn  animals,  after  death  following  the  inhalation  of  nitro- 
gen, Dr.  Evans  has  generally  found  less  venous  congestion, 
])articularly  of  the  portal  system,  than  is  to  be  observed  after 
death  from  nitrons  oxide.  The  blood  is  also  lighter  in 
color,  and  the  liver  nearly  normal  in  appearance. 

There  is,  however,  one  condition  strikingly  similar  to 
that  observable  after  death  from  nitrous  oxide, — be,,  the 
condition  of  the  lungs.  These  organs  are  found  neither 
voluminous  nor  collapsed,  of  a light  pink  or  rose  color,  and 
generally  with  one  or  more  small  circular,  well-detined  ec- 
chyniotic  spots,  usually  on  their  posterior  surface.  These 
spots,  the  cechymoms  nous  pleuruleH  of  French  writers,  are 
considered  by  llriand  and  Chande  as  peculiar  to  death -by 
suffocation,  and  as  distinguishing  that  kind  of  asphyxia 
from  the  as])hyxia  of  drowning,  hanging,  and  strangula- 
tion. The  })henomena  occasioned  by  the  presence  of  car- 
bonic acid  were  then  carefully  studied  by  exjteriments  by 
Dr.  Evans.  This  gas  when  i)ure  is  irresi)irable ; the  mix- 
ture which  he  eni])loyed  was  thirty  per  cent  of  carbonic  and 
seventy  of  common  air.  This  mixture,  when  inhaled,  pro- 
duces the  peculiar  eflects  of  carbonic  acid, — loss  of  power 
of  motion,  loss  of  conscious  sensation,  and  finally  death. 
The  insensibility  is  not  i)receded  by  a period  of  excitement, 
such  as  is  witnessed  during  the  inhalation  of  ether,  and 
more  especially  of  nitrous  oxide.  Again,  the  after  effects 
following  a ])rolonged  inhalation  of  carbonic  acid  are  ob- 
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served, — the  sense  of  Aveariness,  headaclie,  los.s  of  appetite, 
nausea,  etc.  ; none  of  these  signs  of  nervous  disturhance 
are  eonnnonly  seen  after  inlialation  of  nitrous  oxide.  Tliis 
is  an  important  dillerenee,  not  only  practieally,  hut  phy- 
siologieallj'. 

After  death  from  nitrogen  or  nitrous  oxide,  tlie  lungs  are 
moderately  crepitant,  and  the  l)lood  which  escai)es  from  an 
incision  is  more  or  less  full  of  gas  bubbles.  In  ca.se  of  death 
produced  by  nitrous  oxide,  the  bubbles  will  lie  found  in  the 
bronchial  ramilications  mixed  with  mucus,  and  in  one  or  two 
instances.  Dr.  Evans  found  the  trachea  lilled  witli  rusty, 
frothy  fluid,  so  common  after  drowning  as  to  have  been 
referred  to  by  Dr.  Iliedell  as  almost  patliognomoiiic  of  that 
cause  of  deatli.  The  local  effects  of  nitrous  oxide  were  found 
to  be  less  marked  than  those  produced  by  carl)onic  acid. 
They  both  act  upon  the  blood-corpuscles  so  as  to  darken 
them.  The  lividity  upon  the  lips,  and  the  darkening  of  the 
mucous  surfaces  seen  every  day  in  the  operating  room 
after  administrations  of  nitrous  oxide  are  the  re.sult  of  this 
action.  The  inhalation  of  nitrous  oxide  is  followed  by  an 
increased  exhalation  of  carbonic  acid ; so  is  the  inhalation 
of  ether,  gliloroform,  etc.  80011,  however,  according  to  INI. 
Buisson,  if  the  inhalation  lie  continued,  the  exhalation  of 
carbonic  acid  falls  below  the  normal  proiiortion  to  be  found 
in  expired  air. 

While  it  is  perfectly  evident  that  nitrous  oxide  has  a strong 
affinity  for  the  blood-corpuscles,  it  may  usurp  the  place  of 
oxj'gen  in  them,  and  prevent  for  a time  that  combination  of 
oxygen  with  the  luematin  upon  which  the  red  color  of  the 
corpuscles  is  presumed  to  depend.  Chemi.stry  has  not  yet 
shown  that  it  is  decomposed  in  the  blood,  or  exerts  any  of 
the  chemical  ])roperties  of  oxygen  on  the  constituent 
elements  of  the  Iilood. 

The  conditions  which  obtain  after  the  inhalation  of 
nitrous  oxide,  ether,  chloroform  and  other  anaesthetics,  are, 
specific  toxical  properties,  which  first  stimulate,  then  narco- 
tize, then  destroy  nervous  action:  by  (c<)  an  interference 
more  or  less  marked  with  the  oxygenation  of  the  blood,  and 
the  consequent  imperfect  accomplishment  of  certain  chem- 
ico-vital  processes;  by  {h)  a retention  in  the  blood  of  a por- 
tion of  the  usual  pulmonary  exhalations:  the  two  latter  and 
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secondary  conditions  always  finally  co-opcratinjr  with 
the  s})ecitic  action  of  the  an^esthetie  in  the  production  of 
narcosis,  the  arrest  of  innervation,  and  in  the  suspension  of 
every  functional  movement  for  a time  with  a rajtid  return 
to  health.  Latterly  it  has  been  disproved  both  by  experi- 
ment and  observation,  i.  e.,  the  theory  which  for  a time 
prevailed  in  the  United  States,  “that  nitrous  oxide  acts 
upon  the  blood  as  an  oxygenating  agent.”  No  experimental 
proof  has  yet  been  furnished  that  nitrous  oxide  is  decom- 
posed in  the  blood,  or  forms  chemical  combinations  with  it. 
It  enters  into  the  blood  as  nitrous  oxide,  and  as  such  is  elimi- 
nated. It  will  naturally  be  inferred  from  this  statement 
that  the  presence  of  nitrous  oxide  in  the  blood  is  not  indi- 
cated by  the  a})pea ranee  (excej)t  change  of  color),  as  before 
stated.  This  was  very  conclusively  proven  by  the  late  Dr. 
J.  H.  Mctiuillen,  Professor  of  Physiology  in  Philadelphia 
Dental  College,  which  i)roofs  are  liere  given  with  the 
illustrations. 

Dr.  Thomas,  of  this  city,  of  the  Colton  Dental  Association, 
placed  his  whole  ai)paratus,  with  a large  supply  of  recently 
made  })ure  nitrous  oxide  gas,  at  tlie  disposal  of  Dr.  Mctjuil- 
len  and  myself,  and  we  repeated  the  experiments  (see  p. 
17())  in  contirniation  of  the  facts:  that  the  gas  had  no  posi- 
tive i)oisonous  (pialities;  second,  that  the  blood-corpuscles 
were  changed  neither  in  form  nor  color  under  the  micro- 
scoj^e,  and  nitrous  oxide  is  only  known  by  the  change  of 
(‘olor,  and  even  this  varies  much  in  individuals.  A full 
report  will  be  found  at  the  einlof  his  original  communication. 

Tlie  late  Dr.  Mctiuillen  i)laced  this  communication  at  my 
disj)osal,  with  the  cuts  to  illustrate  it,  and  made  such  niodi- 
tications  of  it  as  time  and  his  mature  judgment  would  seem 
to  have  dictated. 


ACTION  OF  AN.F8THP:TICS  ON  THE  P>I.OOD- 

CORIUJSCLES.* 

In  the  October  number  of  the  Denial  Co-'nnoa,  1S()8,  a re- 
port Avas  ])resented  of  a series  of  exi)erinients  performed  on 


* llepuUlislied  in  tlie  Uoston  Aieclical  juulSurgicalJournal ; Monthly- 
Microscopical  Journal,  liomlon;  Deutsche  Klinick,  lierlin;  Dental 
Cosmos,  March,  18(J9;  Corresiiondenz  Hlattfur  Zahn.Hrzte;  tJiornale  di 
Correspondenza  del  Dentist! ; Le  I’rogres  Dentaire. 
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u mmibor  of  aiiinials,  with  the  view  of  aseertaiiiiiig 
whether  tlie  assertion  made  by  Dr.  B.  Ward  Ifiehardson, 
tliat  nitrous  oxide,  even  under  the  most  delicate  nianipula- 
tion,  would  prove  destructive  to  life,  could  he  possible. 
These  experiments,  which  clearly  demonstrated  the  asser- 
tion to  be  unfounded,  were  not  })erfornied  in  private,  but  in 
the  presence  of  a number  of  gentlemen  whose  experience 
in  the  use  of  amesthetics  alul  wliose  scientific  knowledge 
made  them  competent  judges.  First  })erformed  before  the 
members  of  tlie  Odontographic  Society  of  Bennsylvania, 
they  were  repeated,  after  an  interval  of  three  weeks,  on  the 
same  animals,  in  tlie  presence  of  the  members  ot  the  Bio- 
logical and  Microscopical  Section  of  the  Academy  of  Natu- 
ral Sciences. 

t 

A month  subseiiuent  to  the  last-named  occasion,  one  of 
these  animals,  a rabbit,  in  the  presence  of  a numher  of  gen- 
tlemen, was  placed  under  the  intluence  of  nitrous  oxide, 
and  kept  in  a profound  state  of  narcosis  for  one  hour  and 
tive  minutes,  by  alternating  atmospheric  air  and  nitrous 
oxide,  removing  the  inhaler  ever  and  anon  for  that  purpose. 
Without  (£uestion  the  animal  could  have  been  kept  in  the 
same  condition  double  or  treble  the  time  without  injury  to 
it,  for  in  a few  minutes  after  removing  the  ansesthetic  en- 
tirely, tlie  animal  was  restored  to  consciousness,  and  leaped 
from  the  table  to  the  floor,  and  for  a number  of  weeks  after 
this  ran  about  my  premises  in  a healthy  and  lively  condition. 

On  examination,  no  perceptible  difference  was  observable 
in  the  blood-corpuscles  under  the  microscope,  even  after 
this  lengthened  exposure  to  the  amesthetic,  when  comi)ared 
with  the  blood  of  another  rabbit,  which  was  not  under  its 
influence.  This  result  induced  me  to  examine  into  the 
statements  made  by  Dr.  fSansom  relative  to  the  action  of 
amesthetics  on  the  blood-corpuscles,  in  his  highly  interest- 
ing and  able  work  on  chloroform.* 

Prior  to  giving  a description  of  my  exjieriments  in  tliis 
direction,  it  may  he  proper  to  briefly  refer  to  the  prevalent 
theories  ou  the  i)hysiological  action  of  aiuesthetics ; also  to 
the. experiments  performed  and  conclusions  arrived  at  by 


* Cliloroform,  its  actions  and  administrations.  Hy  Arthur  Ernest 
fcjansom,  London.  Lindsay  Rlakiston,  l’lulad('li)lua. 
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Dr.  Sansom.  The  view  generall}'  entertained  is  that  first 
suggested  hy  Floiirens,  that  these  agents  act  directly  upon 
the  nerve  centres,  producing  regular  and  progressive  niodi- 
tications  in  the  functions  of  the  brain  and  spinal  axis,  first 
aftecting  the  cerebral  hemisphere,  then  the  power  of  co-or- 
dination in  the  cerebullum,  then  the  conduction  of  sensa- 
tion and  motion  in  the  spinal  chord,  and  lastly,  if  the  agent 
is  pushed  so  far  as  to  decidedly  impress  the  medulla  oblon- 
gata, suspension  of  respiration  and  circulation. 

Dr.  John  8now,  regarding  this  theory  as  erroneous,  and 
recognizing  ether,  chloroform,  and  other  amesthetics  as 
non-sujiporters  of  combustion,  advanced  the  theory  that  • 
these  agents,  interfering  with  the  introduction  of  oxygen 
into  the  system,  induced  their  effect  by  the  suspension  of 
oxygenation.  He  therefore  asserted  that  “narcotism  is 
suspended  oxygenation.”  This  view  is  embraced  and 
strongly  advocated  by  Dr.  B.  W.  Richardson,  and  in  Eng- 
land ap|)arently  is  being  very  generally  adopted  by  writers 
on  this  subject.  Dr.  Kidd  is,  however,  a prominent  exceji- 
tion. 

Dr.  Sansom,  acceiding  this  theory,  and  knowing  that 
nitrous  oxide  is  not  only  an  amesthetic,  l)ut  a supporter  of 
combustion,  recognized  the  necessity  of  presenting  some- 
thing more  conclusive  in  the  support  of  the  view  than  had 
heretofore  been  offered.  He  therefore,  in  a paper  read  before 
the  Royal  Medical  and  C’hirurgical  Society,  in  1801,  as  the 
result  of  certain  exjierinients  performed  on  the  blood-cor- 
puscles of  man  and  animals  out  of  the  body,  attributed  tbe 
influence  exerted  by  anaesthetics  on  the  nervous  system  to 
their  acting  directly  upon  the  blood  cor])uscles,  by  modify- 
ing their  form  and  integrity,  and  indirectly  ui)on  the  nerv- 
ous system  through  this  altered  condition  of  the  l)lood,  by 
interfering  witli  its  oxygenation.  In  this  work  he  describes 
a series  of  six  exiieriments.  Placing  on  glass  slides,  under 
a quarter-inch  ol)ject  glass,  human  and  frog’s  blood,  and 
subjecting  them  to  the  direct  contact  of  alcohol,  ether,  and 
chloroform,  which  resulted  quickly  in  the  disintegration  of 
the  blood-cor2)uscles,  leaving  nothing  but  their  nuclei  and 
debris  of  the  walls  of  the  corj)uscles.  From  these  experi- 
ments on  blood  out  of  the  hochj^  he  states  in  the  work  re- 
ferred to: — “ The  effect,  therefore,  of  these  agents  upon  the 
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blood  is  solution — destruction. 


At  first  there  is  u change 


induced  in  the  cell  itself,  and  upon  the  nucleus  in  the  ease 
of  frog’s  blood.  The  globuline  of  the  blood  is  acted  upon 
as  it  were  by  a caustic,  finally  the  blood-corpuscle  is 
destroyed  and  the  coloring  matter  set  free.”  . . . P roni  the 
foregoing  facts  and  other  considerations,  the  author  con- 
siders that  certain  conclusions  in  regard  to  the  action  of  an- 
lesthetics  are  Avarrantable.  Ansesthetics  are  agents  which, 
when  absorbed  into  the  circulation,  exert  an  intluence  upon 
the  hlood.  They  are  shown  to  have  the  power  of  altering 
its  phi/Hical  character  and phi/slcal properties.  By  an  action 
upon  its  constituent  (proteinous)  elements,  they  tend  to 
alter  and  by  a profounder  action  to  destroy  its  organic 
molecules.  Its  physical  perfection  being  interfered  with, 
its  function  is  held  in  abeyance;  the  changes  which  con- 
tribute to  constitute  perfect  life  are  retarded.  Narcosis  en- 
sues, and  is  due,  not  to  the  intluence  of  a circulating  poison, 
but  to  the  intluence  of  an  altered  blood.  Further  on,  he 
adds:  ‘‘Narcotism  (or,  to  speak  more  i^articularly,  chloro- 
form narcotism)  is  due  not  to  a special  poison  that  ‘ mounts 
up  to  the  brain,’  but  to  an  altered  blood.  Then  ‘ naivotism 
is  a suspended  oxygenation.’  Whatever  produces,  to  a cer- 
tain extent,  insufficient  aeration  of  the  blood,  produces 
narcosis ; and  whatever  produces  narcosis,  produces,  by 
some  means  or  other,  imperfect  aeration  of  the  hlood.” 

In  drawing  these  conclusions, -of  an  altered  condition  of 
the  blood,  from  appearances  presented  bj’  the  blood  out  of 
the  bodi/,  Dr.  Sansoin  evidently  leaves  it  to  be  inferred  that 
somewhat  if  not  exactly  analogous  results  are  i)roduced  on 
the  corpuscles  m the  f)odp,  when  human  beings  or  animals 
are  under  the  intluence  of  ana?sthetics  by  inhalation.  After 
a patient,  oft  rejieated  series  of  experiments  performed  by 
me  during  the  past  three  months,  not  only  on  blood  out  of 
the  body,  but  also  in  cases  in  which  human  beings  and 
animals  have  been  ])laced  under  the  intluence  of  ether, 
chloroform,  and  nitrous  oxide,  and  the  blood  drawn  from 
them  2)vior  to  and  after  the  a<lministration  of  these  agents 
has  been  carefully  examined  and  eompm'ed.,  the  results  ob- 
tained compel  me  to  take  very  decided  exet*j)tions  to  such 
conclusions  being  justifiable  in  tlie  i)remises. 

First  Series.— Yhc  experiments  were  as  follows:— In  my 
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examinations  of  the  blood  of  man  and  animals,  when  ether 

and  c-hloroform  were  brought 
in  direct  contact  with  it  out 
of  the  body,  under  a fifth  ob- 
jective, the  discharge  of  the 
nuclei  and  the  disintegration 
of  the  corpuscles  have  invaria- 
bly occurred,  and  in  the  frog 
leaving  a result  similar  to  that 
which  is  presented  in  the  ac- 
companying drawing  (Fig.  12) 
from  one  of  my  specimens, 
wherein  it  will  be  observed 
that  the  field  is  occupied  by 
the  nuclei,  d6bris  of  disin- 
tegrated globuline  and  corpus- 
cles, in  which  the  change  of 
form,  size,  and  other  characteristics  are  most  striking. 

Second  Se?'ics. — On  placing,  however,  two  glass  slides  con- 
taining frog’s  blood  over  watch-crystals,  one  holding  chlo- 
roform and  the  other  ether,  and  covering  them  with  glass 
finger-bowls  for  half  an  hour,  thus  exposing  one  to  an 
atmosphere  of  ether,  and  the  other  of  chloroform,  I found, 
on  removing  the  bowls,  and  permitting  the  bloody  sides  of 
the  slides  to  remain  downward,  until  all  the  ether  and 
chloroform  had  evaporated,  that  no  disintegration  or  marked 
change  in  the  form  of  the  corpuscles  was  observable  under 
the  microscope,  on  comparing  them  with  the  blood  of  a frog 
unaftected  by  an  ansesthetic.  This  forcibly  demonstrates 
the  difference  Ijetween  ex])osure  to  direct  contact  and  the 
vapor  of  chloroform  or  ether,  even  out  of  the  body. 

Third  Series. — Over  and  again  in  the  presence  of  a num- 
ber of  gentlemen  I have  placed  frogs  under  the  influence 
of  ether,  chloroform,  and  nitrous  oxide,  and  examined  their 
blood-corpuscles  immediately  after  without  finding  any  dis- 
integration or  change  in  the  form  of  the  corpuscle.  In  one 
instance,  a frog  was  so  completely  narcotized  b.y  chloroform 
that  it  died ; the  thorax  of  the  animal  was  oi)ened,  the  lungs 
cut  out,  and  the  blood  obtained  directly  from  that  organ, 
and  even  here,  where,  if  the  inference  of  an  altered  blood 
was  correct,  thereshould  have  been  discharge  of  nuclei,  dis- 


Fig.  12. 


Frog's  blood  placed  upon  the 
slide,  and  chloroform  brought 
in  direct  contact  with  it. 
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integration,  ov  marked  cluinge 
in  the  form  of  the  coi’i)Uscle, 
nothing  of  the  kind  was 
evident,  as  will  be  seen  by 
the  accompanying  illustra- 
tion, drawn  from  the  slide  on 
which  the  blood  was  placed. 

(Fig.  13.)  As  already  intima- 
ted, the  experiments  in  this 
direction  have  been  prosecuted 
on  every  available  occasion 
within  the  past  few  months; 
and  I have  not  confined  my- 
self to  frogs,  but,  in  the  course 
of  vivisections  on  a large  num- 
ber of  animals  (rabbits,  dogs,  cats,  and  pigeons),  to  illustrate 
my  course  of  lectures  on  jDhj’siology  this  winter,  when  these 
animals  have  been  placed  under  the  influence  of  etlier  or 
chloroform,  their  blood  has  been  examined  and  no  change 
in  the  form  of  the  corpuscle  has  been  evident. 

Fourth  Series. — The  examination  of  the  blood  of  a number 

f 

of  human  beings,  drawn  prior  to  and  after  having  been 
under  the  influence  of  ether,  chloroform,  or  nitrous  oxide, 

has  yielded  similar  results,  as 
will  be  evident  from  the  ac- 
companying illustration  of  the 
blood,  obtained  from  a imtient 
(Fig.  14)  while  under  the  in- 
fluence of  chloroform.  Any 
one  accustomed  to  microscop- 
ical examinations  will  recog- 
nize the  normal  characters  of 
tlie  corpuscles,  so  far  as  it  is 
possible  to  present  them  in  a 
woodcut. 

In  conclusion,  although  it 
is  not  my  intention  in  this 
communication  to  engage  in 
an  extended  inquiry  relative  to  how  anaesthetics  })roduced 
t heir  effects,  it  seems  to  me  that  the  above  experiments 
demonstrate  that  we  are  not  warranted  in  denying  that 


Fig.  14. 


Corpuscles  of  a patient  under 
the  influence  of  chloroform. 


Fig.  13. 


Corpuscles  from  the  lungs  of  a 
frog  which  died  under  the  in- 
fluence of  chloroform. 
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these  agents  act  directly  upon  the  nerve  centres.  All  the 
phenoniena,  indeed,  attendant  upon  their  administration, 
the  gradual  exaltation  of  the  cerebral  functions  followed  by 
the  progressive  impairment  and  temporary  suspension  of 
the  special  senses,  the  loss  of  co-ordination  on  the  part  of  the 
cerebellum,  and  when  the  agent  is  iiushed  too  far,  the  arrest 
of  respiration  and  circulation  through  the  decided  impres- 
sion made  upon  the  medulla  oblongata,  seem  to  favor  this 
hypothesis,  in  contradistinction  to  the  theory  that  amcsthe- 
sia  is  due  to  suspension  of  oxygenation. 

Jv.vperiments  ivith  Nitrous  Oxide  hif  the  hde  Doctor  Mctpul- 
te)i,  and  Doctom  Thomas  and  TunihuU,  December,  1877. — A 
large-sized  frog  was  placed  under  a glass  jar  holding  five 
(juartsof  pure  nitrous  oxide,  and  kept  there  sixteen  minutes. 
With  the  exception  of  some  change  in  the  color  of  the  skin, 
tlierew'as  no  apparent  impression  made  the  first  live  minutes, 
as  he  jumped  about  when  the  jar  was  moved  in  the  pneumatic 
trough.  After  that  he  assumed  the  position  of  sitting  on  the 
bottom  of  the  jar,  and  maintained  it  until  removed  from  the 
jar,  when  he  was  found  in  a semi-torpid  state  with  the  eyes 
wide  open.  On  touching  the  eyes  gently,  the  lids  clos('d,  and 
then  opened  immediately ; tlie  leg  was  retracted  on  jiricking 
it  with  a i)in.  l"wo  minutes  after  removal  from  the  jar,  he 
moved  slowly  about  the  floor,  and  ten  minutes  later  ho])})ed 
from  a table  on  to  the  floor.  After  remaining  out  for  thirty- 
live  minutes,  he  was  again  placed  under  the  jar,  in  a fresh 
su|)ply  of  gas,  and  kept  there  for  thirty  minutes;  on  being 
removed  he  i)resented  the  same  semi-torpid  condition,  and 
recovered  from  it  in  two  minutes.  In  twenty  minutes  he 
was  a third  time  placed  in  fresh  nitrous  oxide,  and  remained 
there  fifteen  minutes,  with  the  same  results  as  the  previous 
trials;  the  confinement  for  one  hour,  in  all,  to  the  influence 
of  nitrous  oxide  not  having  made  any  marked  impression 
on  him.  Examined  under  one-fifth  objective  and  B eye- 
))iece,  the  blood-corpuscle  presented  no  disintegrative  dis- 
charge of  nuclei,  or  cliange  of  form. 

A small-sized  rabbit  was  kept  under  nitrous  oxide  for  two 
minutes,  and  in  one  minute  after  was  completely  restored 
to  consciousness.  He  was  then  kept  under  the  gas  for  five 
minutes  consecutively,  and  recovered  in  one  and  a half  min- 
utes. After  this,  for  twenty  minutes  ofl’aiid  on,  the  animal 
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wa.-^  imtler  the  inrtueiiee  of  the  gas.  In  tliree  miiuites  after 
removal  from  it  lie  was  running  around  the  room  as  though 
nothing  had  occurred.  The  blood  examined  under  the 
microscope  gave  no  evidence  of  disintegration  of  the  blood- 
corpuscles. 

To  test  the  quality  of  the  gas  used,  Doctors  McQuillen, 
Thomas,  and  Turnhiill  inhaled  it,  and  each  one  was  com- 
pletely under  its  amesthetic  inliuence. 

If  we  assume  that  the  influence  of  amesthetics  is  depend- 
ent not  upon  a direct  action  on  the  nerve  centres,  but  upon 
an  altered  condition  of  the  lilood  and  the  suspension  of  oxy- 
genation, we  must  apply  the  same  principle  to  all  diftusible 
.stimulants. 

It  will  be  noticed  that  it  was  in  1868  Dr.  McQuillen  pul)- 
lished  his  ex2:>eriments  upon  nitrous  oxide.  On  the  7th  of 
December,  1869,  Dr.  Jeannel  read  a iiajier*  before  the  French 
Academy  of  Medicine,  on  the  jirotoxide  of  nitrogen  or  ni- 
trous oxide  as  an  amesthetic  agent.  He  .states  that  there  is 
no  record  of  a fatal  case  from  the  use  of  the  drug,  notwith- 
standing its  frequent  apiilication.  He  reported  a number 
of  careful  iiersonal  experiments.  He  dwells  at  some  length 
iqion  the  ra^iidity  with  which  the  effects  of  this  drug  jjass 
away,  followed  by  the  in’oj:)er  exercise  of  the  natural  func- 
tions, and  concludes  that  his  own  and  M,  Limouzin's  ex- 
periments authorize  the  2)resum})tion  that  this  gas  is  an 
anaesthetic  much  less  dangerous  than  ether  or  chloroform. 

In  August,  1870,  Dr.  Robert  Amory  iiublished  a number 
of  exi^eriments  on  man  and  animalst  to  show  the  jihysi- 
ological  action  of  nitrous  oxide.  He  commences  his  exj)eri- 
ments  with  this  i)roposition  : — 

“I  have  not,  as  yet,  been  able  to  find  how  the  i)eculiar 
effects  of  this  so-called  amesthetic  agent  are  exi:>lained ; nor 
has  any  one  directlf^  stated  that  tlie  action  may  be  explained 
by  an  accumulation  of  carbonic  acid  in  the  blood.  A direct 
proof  of  this  supposition  it  would  be  a difllcult  matter  to 
give.  An  approximate  idea  I have  attempted  to  show  by  a 
few  experiments.” 

After  making  his  exi^eriments,  which  he  gives  in  a table 

* G;iz.  Hel)doTnfuiriire,  18(i9,  p.  78(3. 

+ New  York  Med.  .Tounial,  August,  1870.  Republished  by  Janies 
Caiupbeil,  Roston,  1870. 
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at  page  18  (see  pamphlet),  he  ol)serves : Now  if  we  ex- 
amine this  table  carefully,  we  should  merely  compare  the 
tigures  in  the  last  column  with  each  other,  as  also  the  effects 
produced  by  this  agent  upon  the  same  animal.  If  we  do  so, 
we  shall  find  that  the  gas  diminishes  the  amount  of  carbonic 
acid  exhaled  by  almost  one-half.  This,  then,  would  lead  us 
to  suppose  that  the  effects  produced  by  inhaling  this  gas 
may  be  due  to  the  accumulation  of  carbonic  acid  in  the 
blood ; but  a plausible  explanation  is  that  the  oxygenation 
of  the  blood  is  prevented,  and  carbonic  acid,  the  result  of 
combustion,  is  Avithheld;  the  effects  are  by  no  means  so 
rapid  as  when  the  agent  is  inhaled.  Again,  I do  not  quite 
accejDt  a theory  which  supposes  that  an  accumulation  of 
carbonic  acid  in  the  blood  will  cause  asphyxia  and  death  in 
twenty  minutes.”  At  joage  18  there  is  a paragraph  which 
strongly  corroborates  Dr.  Mctluillen’s  experiments.  “Two 
or  three  times  it  lias  happened  to  me,  when  I had  thought 
an  animal  dead  from  asphyxia,  after  the  inhalation  of  this 
gas,  to  be  surprised  by  voluntary  respiration  recurring  after 
I had  removed  the  muzzle.  In  fact,  I have  now  two  dogs 
alive  who  have  not  res[)ired  for  one  whole  minute  several 
times  when  undergoing  an  experiment.  Never  lias  an  ani- 
mal died  nnexpectedlj) ^ and  it  was  always  very  diflicult  for 
me  to  cause  asphyxia^  if  the  smallest  modicum  of  air  jiassed 
into  the  lungs.” 

At  page  29  the  author  finally  states: — “Having  proceeded 
thus  far  in  my  writing,  I came  across,  accidentally,  a lecture 
of  l^rofessor  (Jeorge  .Johnson,  in  tlie  number  of  tlie  Medical 
Times  and  Gazette  for  April  8,  1899.  I was  exceedingly  sur- 
prised to  see  a confirmation  of  his  theory  in  regard  to  the 
amesthetic  action  of  nitrous  oxide.  What  he  had  arrived 
at  by  careful  reasoning,  I have  been  able  to  obtain  by  actual 
experiment.  For  example,  he  says: — 

‘Nitrous  oxide  is  a rapidly-acting  amesthetic,  causing 
complete  unconsciousness  in  less  than  a minute.  At  a high 
tem])erature  it  is  an  oxidizing  agent,  but  at  the  tem])erature 
of  the  body  it  gives  up  no  oxygen,  but  is  exhaled  again 
unchanged.  When  inhaled  in  place  of  atmospheric  air,  it 
rapidly  replaces  the  oxygen  of  the  blood,  and,  this  being 
done,  the  functions  of  the  brain  are  completely  suspended, 
and  there  is  a state  of  profoun<l  coma,  which  (piickly  jtasses 
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ofl’Avheu  air  is  again  allowed  to  enter  the  lun^s.  . . d here 

is  no  reason*  to  concliule  that  the  inhalation  of  either  nitrons 
oxide  or  nitrogen  causes  an  accumulation  of  carbonic  acid 
in  the  blood.’  Before  this,  he  says ‘ To  produce  oxidation 
of  the  brain,  there  must  be  (1)  a free  current  of  blood  through 
the  capillaries  of  the  brain  ; (2)  the  bk»od  must  be  duly 
aerated  or  oxygenized ; (■>)  the  blood  must  be  unmixed  with 
any  material  which  prevents  or  impedes  the  giving  up  of 
oxygen  from  the  blood  to  tissues.’  ” 

Then  our  author  and  experimenter  says: 

“ If  w6  accept  these  three  rules,  for  the  preservation  of  the 
nerve  functions,  of  course,  if  one  be  wanting,  the  nerve 
functions  are  susi>ended.  Now  the  experiments  XI\  , XV, 
and  XVI,  taken  in  connection  witli  the  accompanying 
sphygmographic  traces  (which  are  given),  show  an  increase 
of  capillary  tension,  with,  as  we  should  suppose,  increased 
arterial  pulsations,  but  finally  arrest  ot  capillary  pulsation 
in  the  brain.  At  this  stage  amnsthesia  occurs.  When  the 
pulsation  recommences  and  the  tension  falls,  consciousness 
sets  in.  This  effect,  then,  is  a violation  of  Rule  1.  Again, 
the  blood  having  no  oxygen  to  give  up  in  the  capillary  sys- 
tem, there  is  a violation  of  Rule  3.” 

We  do  not  think  either  Dr.  Johnson  or  Dr.  Amory  has 
proven  his  propositions  by  facts ; the  one  resorts  to  theory 
alone,  and  the  other  to  supposition  after  experiments,  by 
supposing  an  increased  number  of  arterial  pulsations,  which 
is  not  proven,  as  the  pulse  before  inhalation  is  increased  in 
frequency  by  the  nervous  excitement,  and  always  decreases 
when  the  patient  has  begun  to  inhale  the  nitrous  oxide. 

This  fact  has  been  recently  proven  by  a large  number  of 
experiments. 

We  are  fully  convinced  by  experiments  on  animals  and 
man  that  when  death  occurs,  it  is  the  result  of  syncope, 
caused  by  a capillary  stasis  of  the  blood,  and  the  true  aiues- 
thetic  action  was  discovered  by  Flourens  that  nitrous  oxide 
acts  directly  upon  the  nerve  centres,  producing  regular  and 
})i’ogressive  modifications  in  the  functions  of  the  brain  and 
spinal  axis,  first  affecting  the  cerebral  hemispliere,  then  the  • 
cerel)elhnn,  and  lastly,  medulla  oblongata,  with  suspension 
of  respiration  and  circulation. 


* Vide  e-xperiinents  X"os.  I,  IV',  ct< 
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MODE  OF  ACTION  OF  ANA^:STHETIC\S. 

We  luvve  already  ^iven  our  own  renults  and  tliose  of 
others  as  to  liow  aiicestheties  act  under  the  several  agents, 
viz. — ether,  ehlorotbrni,  nitrous  oxide  gas,  and  chloral. 
Their  true  action  is  still  a subject  of  dispute,  and  I avail 
myself  of  the  recent  investigations  of  Dr.  Binz,  of  Bonn, 
and  of  Heinrich  Ranke,  to  further  illustrate  this  complex 
sul)ject.  Binz  conchules  an  article  on  the  official  sleep-pro- 
ducing substances  in  the  Ar<-}di\fur  Expcrimentale,  Pafhii. 

by  saying  that  these  agents  possess  the  power  of 
I>roducing  a kind  of  coagulation  on  the  substance  of  the 
cerebral  cortex,  whilst  other  agents,  though  nearly  allied  to 
the  former  in  chemical  composition,  do  not  possess  this 
])ower.  INlorphia,  chloral,  ether,  and  chloroform  possess, 
these  latter  maintain,  a strong  affinity  for  the  substance  of 
the  cortex  of  the  brain  in  man  ; and  when  they  are  intro- 
duced into  the  blood,  they  enter  into  combination  with  the 
cerebral  substance,  opposing  or  impeding  the  disintegration 
of  the  living  substance,  and  thus  rendering  it  unfit  to  dis- 
charge the  functions  required  of  it  in  the  living  state.  In  a 
pai>er  on  the  subject  in  the  Centi'cilblaff , Aug.  2oth,  1S77, 
Heinrich  Ranke"  observes  that  protracted  study  of  the 
effects  of  the  amesthetics  has  led  him  to  very  similar  con- 
clusions in  1S()7.  He  has  found  that  the  action  of  chloro- 
form. ether,  and  amylene  on  frogs  first  j^i'oducesa  condition 
in  which,  just  as  in  poisoning  by  curare,  no  contraction  can 
be  induced  in  muscle  by  any  kind  of  irritation  api>lied  to 
the  motor  nerves,  though  the  muscular  tissue  itself  reacts  to 
direct  stimulation,  and  the  current  in  the  nerve  remains 
constant  both  in  force  and  direction.  In  a later  stage  of  the 
aniesthesia,  the  muscular  tissue  itself  ceases  to  respond  to 
the  most  ])Owerfid  induction  currents,  though  its  proper 
electro-motor  force  remains  unweakened  ; and  lastly,  at  a 
still  more  advanced  stage,  the  whole  muscular  tissue  of  the 
body  j)asses  into  a condition  of  rigor.  He  has  further  found 
that  a solution  either  of  albumen  from  the  brain  or  of  myo- 
sin from  muscle  in  very  weak  salt  and  water  is  ])recipitated 
by  the  va])or  of  the  three  above-named  anoBstlietics,  and 
* that  their  power  of  producing  muscle  rigor  in  the  case  of 
muscle  de])en‘ds  on  the  coagulation  of  the  myosin. 


* Trunsluti-d  in  the  London  Lnncet,  November -21,  IS,,. 
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Additional  experiments  have  lately  been  instituted  by 
Ilanke,  which  demonstrated  that  not  only  chloroform  and 
-chloral  hydrate,  when  injected  into  the  arteries,  caused 
rapid  stittening  of  the  muscles,  but  that  the  same  intluence 
was  exerted  by  ether,  amijtenc,  bromofonn,  and  hromohy- 
dra.te  \ whilst  when  tannin,  cupric  sulphate,  mercury  chlo- 
ride, ferric  sulphate,  or  spirits  of  wine  were  injected,  though 
strong  tibrillar  contractions  occurred,  and  coagulation  of 
the  blood  followed  by  death,  in  no  instance  was  rigor  pro- 
duced. Idoform  indeed  appears  to  form  an  exception  to  the 
•conclusion  that  the  rigor  producing  action  of  the  anaesthetics 
is  something  peculiar  to  them,  for  it  is  not  known  to  possess 
anaesthetic  properties.  If  injected  in  solution  in  ether, 
rigor  is  immediately  produced,  but  ether  has  itself  a stiffen- 
ing action  on  muscle.  Xevertheless,  Kanke  thinks  he  can 
distinguish  between  the  action  of  the  idoform,  which  is  im- 
mediate and  tense,  and  that  of  the  ether,  which  comes  on 
later  and  is  less  powerful ; and  he  attributes  the  failure  of 
the  idoform  to  act  as  an  amesthetic  to  its  insolubility  merely, 
which,  as  it  were,  masks  its  proper  action.  Ilanke  was  un- 
able to  find  that  solutions  of  morphia  were  aljle  to  exert 
any  coagulating  influence  on  muscle,  either  within  or  without 
the  vessels.  It  may  be  asked  what  relation  does  the  action 
of  these  agents  on  the  muscle  bear  to  the  i)rocess  of  aiues- 
thesia,  and  in  reply  Ilanke  observes  that  antesthetization 
obviously  cannot  depend  on  such  a complete  coagulation  as 
admits  of  no  further  change,  since  the  effects  produced  by 
aiiiesthctic  agents  are  but  transitory.  But  it  is  very  con- 
ceivable that  an  action  which  in  its  final  .stages  leads  to  co- 
agulation of  albumen,  may,  in  its  earlier  stages,  render,  to  a 
certain  extent,  fixed  and  immovable  the  albuminous  mole- 
<‘ules  in  the  ganglion  cells  of  the  brain,  and  afterwards  in 
nerve  and  muscle  ; the  effect  pa.ssing  off  with  the  removal 
of  the  cause. 

This  same  hypothesis  was  maintained  by  the  late  Claude 
Bernard  on  similar  grounds,  several  years  prior  to  the  pub' 
lication  of  even  that  of  H.  Ilanke.  The  editor  of  the  La)i- 
cet  adds : “It  would  have  been  exceedingly  interesting  if 
the  view  ot  Binz,  to  the  effect  that  morphia  acts  also  as  a 
eoagulating  agent  upon  the  ganglion  cells  could  be  corrob- 
orateii;  since,  it  .such  were  the  case,  it  would  tend  to  show 
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that  the  various  kinds  of  anaesthetics  act  essentially  in  the 
same  manner. 

A committeea])pointed  by  theBritish  IMedical  Association 
reports  as  follows,  in  the  British  Medk-al  Journal  of  Jan- 
uary 4th,  1879: — 

■ With  reference  to  the  physiological  action  of  amesthetics, 
our  attention  has  been  mainly  occupied  with  throe  inquiries, 
viz. 1st.  The  changes,  if  any,  produced  in  the  gases  of  the 
blood;  2d.  The  changes  elfected  in  the  gases  of  respiration  ; 
and  Hd.  The  etiects  of  anaesthetics  on  nervous  conduction, 
and  on  mental  pheiiomena,  as  observed  on  man.  All  of 
these  experiments  have  been  of  a very  laborious  character, 
involving  the  use  of  complicated  apparatus,  and  the  methods 
employed  can  yield  satisfactory  results  only  after  consider- 
able })ractice. 

First.  TJte  ('Xfect  on  the  ffases  of  the  blood. — The  blood 
was  collected  by  means  of  a graduated  tube  tilled  with  mer- 
cury and  provided  with  a glass  stop-cock  at  each  end.  The 
upper  end  was  placed  in  communication  with  the  aorta  or 
the  inferior  vena  cava  of  a rabbit  (immediatelv  after  it  bad 
been  deeply  aiuesthetized),  by  means  of  a canula,  and  by 
opening  the  stop-cocks,  the  blood  tlowed  in  at  the  upper  end , 
re])lacing  the  mercury  which  escaiied  at  the  lower  extremity 
of  the  tube.  It  was  thus  possible  to  mix  the  blood  without 
any  admixture  of  air.  The  small  portion  of  the  tube  above 
the  stop-cock  was  then  washed,  and  tilled  with  a boiled 
solution  of  salt,  and  attached  by  an  India  rubber  tube  to  the 
tube  entering  the  receiver  of  a PHuger’s  air  pump.  The 
lower  end  of  the  tube  containing  the  blood  Avas  then  inserted 
in  mercury.  On  opening  the  stop-cock  of  the  receiver  and 
those  of  the  tube  containing  the  blood,  the  mercury  in  the 
vessel  below  displaced  the  blood,  which  flowed  into  the 
enhausted  receiver,  frothing  and  evolving  gas.  The  gas 
was  collected  in  the  usual  manner,  and  carbonic  acid  and 
oxygen  were  successively  estimated  by  known  methods. 
Some  boiled  solution  of  tartaric  acid  Avas  then  alloAved  to 
enter  (he  receiA'er,  and  dis])laced  a further  quantity  of  car- 
bonic a<‘id,  Avhich  Avas  in  turn  collected  and  estimated.  A 
sufficient  number  of  ex})erimcnts  luiA'e  not  as  yet  been  7nade 
to  permit  of  giving  results. 

Srf-ond.  The  effeet  on  the  air  breathed. — The  gases  of  res- 
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piratioii  were.aiialyzed  as  follows: — The  animal  was  i)laced 
in  a tin  box  with  glass  sides,  provided  with  a lid  of  thick 
brass  plating  above,  fitting  over  a s<iuare  hole,  and  secured 
tightly  by  means  of  a washer  of  India  rubber,  and  eight 
strong  screw  nuts.  Very  great  ditficulty  Avas  experienced 
in  procuring  an  air-tight  joint,  but  the  above  means  proved 
the  best.  Air,  deprived  of  carbonic  acid  by  passing  through 
potash  solution,  and  then  dried  over  sulphuric  acid,  entered 
the  l)Ox  by  means  of  a tube  at  one  side,  and  drawn  otf  at 
the  other  through  a tube  filled  with  calcium  chloride,  and 
then  passed  tlrrough  a set  of  bulbs  filled  with  a solution  of 
caustic  potash.  The  increase  of  weight  of  the  bulbs  in  a 
given  time  gave  the  amount  of  carbonic  acid, expelled.  An 
attempt  was  also  made  to  estimate  oxygen  by  passing  the 
air,  after  absorption  of  carbonic  acid,  over  a strong  solution 
of  ammonia ; enough  of  that  gas  is  carried  over  to  insure  the 
combination  of  all  the  free  oxygen  Avith  the  hydrogen  of  the 
ammonia,  Avhen  the  mixture  Avas  passed  OA’^er  red  hot  cop- 
per. Caustic  baryta  Avas  used  to  absorb  the  Avater  formed. 
The  residue  consists  of  a mixture  of  bai’A'ta  and  nitrogen, 
and  after  remoA-al  of  the  ammonia  V)y  sulphuric  acid,  the 
remaining  nitrogen  is  so  pure  that  it  does  not  tarnish  melted 
sodium  Avhen  a stream  is  directed  against  it. 

The  amount  of  carbonic  acid  accordingly  is  giA^en  by  in- 
crease of  Aveight  in  the  potash  bulbs,  and  that  of  the  oxygen 
by  increase  of  Aveight  of  the  tube  filled  Avith  caustic  barvta. 
after  multiplication  by  eight  and  division  by  nine,  to  re- 
duce Avater  to  oxj'gen,— for  Avater  contains  eight-ninths  of  its 
Aveiglit  of  oxygen. 

After  ascertaining  the  normal  amount  of  carbonic  acid 
exhaled  and  of  oxygen  absorbed  by  an  animal  in  a 
giA'en  time,  it  Avas  remoAA'd  from  the  box,  amesthetized, 
again  placed  in  the  box,  and  the  gases  of  respiration  estima- 
ted. Without  giving  detailed  results  (Avhich  should  Inwe 
been  done)  it  may  be  stated  that  the  effect  of  aniesthesia 
Avitli  chloroform  is  to  increase  the  amount  of  carbonic  acid 
exhaled  Avithin  a giA’en  time. 


J'hird.  Fjffccta  on  F^rrvouH  Phenomena. — Se\"eral  curious 
fiicts  have  been  elicited  Avith  regard  to  the  effects  of  small 
doses  of  chlorofiu’m  and  ether  on  the  rapidity  of  nerAmus 
and  mental  processfs.  By  a I’efined  method  of  experiment- 
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ing  with  Regiiatt’s  chrouograpli,  it  was  ascertained  that  a 
few  respirations  of  air  containing  chloroform’ or  etlier  pro- 
duced remarkakle  retardation  in  the  time  of  signalling  back 
that  a visible  impression  had  been  perceived,  although  the 
person  operated  upon  was  quite  unconscious  of  an^'  such 
delay.  These  experiments  are  interesting  chiefly  from  a 
j)sy-chological  point  of  view. 

Investigations  upon  the  protoxide  of  nitrogen*  by  Drs. 
Jolyet  and  T.  Jilanche,  which  appeared  in  the  Ardiives 
dc  Plij/siolorjic,  for  July,  of  the  same  year:--- 

“ In  view  of  the  conflicting  opinions  regimding  the  plqy- 
siological  effects  of  nitrous  oxide  gas,  none  of  which  can 
at  the  present  time  be  considered  as  established,  INIessrs. 
•lolyet  and  Blanche  have  recently  instituted  a series  of 
cx])eriments  to  determine  with  precision  the  following 
questions: — 

Can  the  ])i’otoxide  of  nitrogen  be  regarded  as  a sup- 
porter of  resi)iration? 

“ />.  Has  it  anaesthetic  or  other  (jiialities  capable  of  being 
utilized  in  medicine? 

“c.  Js  the  })rotoxide  of  nitrogen  a res]>iral)le  gas  for  plants 
and  animals? 

'"  Plants. — AVe  endeavored  first  to  determine  whether  grain 
would  germinate  in  a medium  of  pure  })rotoxide  of  nitrogen, 
and,  if  germination  had  already  commenced,  whether  it 
would  continue  under  these  conditions.  From  the  experi- 
meuts  of  Saussure  it  is  known  that  the  germination  and 
development  of  j)lants  are  impossible  in  a medium  contain- 
ing no  oxygen;  seeds  never  sprouting  in  nitrogen,  hydro- 
gen, carbonic  acid,  etc.  We  then  came  to  consider  whether 
nitrous  oxide— a gas  unstable  and  rich  in  oxygen — would 
l>e  able  l>y  that  oxygen  to  support  the  respiration  of  plants. 
AVe  therefore  placed  seeds  of  cress  and  barley  upon  a damj) 
letter-paper  in  an  atmosphere  of  pure  ju’otoxideof  nitrogen. 
At  the  end  of  nine  days  in  one  experiment,  and  five  days 


♦ Philadelphia  iNtedical  Times  of  September  27th,  1873,  translated  liy 
I>r.  Frank  \Voodi)ury. 

Notk.— In  repuldishing  tliis  article  at  this  time,  it  is  to  satisfy  a 
desire  on  my  part  to  withhold  no  experiments  that  will  throw  light 
upon  the  action  of  this  important  agent,  although  not  agreeing  with 
the  conclusions  herein  expressed. 
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in  another,  the  seeds  had  not  even  eoniinenced  to  sprout ; 
while  other  seeds,  under  the  same  eonditions,  l)ut  in  ordi- 
nary atniospherie  air,  entered  into  complete  germination 
as  soon  as  the  third  day.  Permitting  tlien  a small  portion 
of  air  to  enter  the  receiver  where  the  seeds  had  not  si)routed, 
we  saw,  in  both  eases,  germination  produced  in  two  or  tliree 
<lays. 

“ In  other  experiments  we  have  i)laced  seeds  in  the  act  of 
sprouting  in  j)ure  nitrous  oxide;  the  development  was 
arrested,  and  again  resumed  when  a portion  of  air  was> 
allowed  to  enter  the  receiver.  We  have  proved  further  that 
in  protoxide  of  nitrogen  plants  do  not  exhale  carhonie 
acid. 

“From  these  different  experiments  we  believe  that  we  may 
conclude  that  the  oxygen  of  the  protoxide  of  nitrogen  can- 
not be  utilized  by  plants  for  respiration ; and  if  the  contrary 
has  been  asserted,  it  is  because  the  gas  experimented  upon, 
not  being  perfectly  pure,  contained  a small  (piantity  of 
oxygen,  and  we  know  that  a very  small  quantity  of  oxygen 
only  is  needed  for  the  commencement  of  germination. 

''  Animah. — F rogs  were  placed,  for  comparison,  in  receivers 
containing  respectively  pure  protoxide  of  nitrogen,  carbonic 
acid,  carbonic  oxide  hjalrogen,  and  nitrogen.  While  those 
plunged  in  hydrogen,  nitrogen,  and  carbonic  oxide  only 
expired  after  two  or  three  hours’  stay  in  these  gases,  exhib- 
iting at  the  termination  stupor  and  drowsiness  (as  Jean 
Muller  had  already  proved),  those  placed  in  carbonic  acid 
were  seized  at  once,  and  died  (piickly*  The  frogs  placed  in 
the  nitrous  oxide  succumbed  at  the  end  of  two  hours’  ex- 
j)Osure  to  the  gas. 

“We  placed  a sparrow  under  a jar  containing  twenty-five 
litres  of  protoxide  of  nitrogen,  where  death  took  j)lace  at  the 
end  of  thirty  seconds.  One  placed  for  comparison  in  a jar 
containing  hydrogen,  died  in  the  same  time. 

“A  guinea-pig  inspiring  pure  nitrous  oxide  by  the  trachea 
died  in  two  and  a half  minut<^s. 

“In  the  same  way  a rabbit  died  suddenly  at  the  end  of  two 
minutes  and  twenty-four  seconds  of  respiration  of  })ure 
nitrous  oxide. 

“ From  these  ex])criments,  and  others  which  we  will  not 
here  recall,  we  are  compelled  to  say  that  chemically-])ure 
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protoxide  of  nitrogen  cannot  support  respiration  in  animals 
or  plants.  We  may,  therefore,  here  repeat  the  remark  made 
above,  that  if  certain  authors  have  believed  themselves  able 
to  demonstrate  that  this  gas  is  one  which  can  supi)ort  respir- 
ation, it  is  because  they  experimented  with  imi)ure  nitrous 
oxide,  containing  a ({uantity  more  or  less  great  of  oxygen, 
according  to  tlie  time  more  or  less  long  that  the  animals 
lived  in  the  gaseous  compound. 

“6.  Does  the  protOAxide  of  nitrogen  possess  any  specific 
properties  ? 

“If  pure  nitrous  oxide  is  not  able  to  support  respiration  in 
plants  and  animals,  is  it  a gas  inert,  dike  hydrogen  or 
nitrogen?  Or,  on  the  contrary,  being  very  soluble  (water 
dissolving  four-fifths  of  its  volume),  will  it  enter  into  the 
circulation  by  the  way  of  absorption,  and  dissolving  in  a 
greater  or  larger  amount  of  blood,  be  carried  to  the  nervous 
centres,  there  to  produce  })eculiar  effects,  stujior,  amesthe- 
sia,  etc.? 

“ With  this  in  view  we  have  studied  the  phenomena  pre- 
sented when  animals  are  made  to  breathe  pure  nitrous  ox- 
ide, or  an' artificial  atmosphere  of  pure  protoxide  of  nitro- 
gen and  oxygen. 

“ Frogs  placed  in  pure  protoxide  of  nitrogen  exhibit  the 
following  phenomena : After  three  or  four  minutes,  more 
or  less  marked  diminution  in  the  respiratory  movements  of 
the  throat  and  sides,  .soon  followed  by  stupor  and  drowsi- 
ness, from  which  he  rouses  himself  at  intervals  more  or  le.ss 
prolonged.  The  animal  spontaneously,  or  following  excita- 
tion, makes  a few  respirations,  and  if  jilaced  on  his  back 
regains  his  natural  position,  and  soon  resumes  his  former 
stupor.  In  this  condition  the  frog  remains  perfectly  sensi- 
ble to  pinching  of  his  toes,  sensibility  which  can  be  proved 
after  the  expiration  of  forty-five  minutes  in  the  gas. 

“A  guinea-pig  was  made  to  breathe,  by  the  trachea,  from 
a bag  containing  eight  litres  of  pure  nitrous  oxide.  Thirty- 
five  seconds  after,  the  animal  was  perfectly  sensible  to 
pinching  of  his  paws.  After  forty-five  seconds  respiration 
was  labored,  but  sensibility  remained  intact.  On  allowing 
the  animal  to  breathe  air  freely,  he  revived  in  a few  seconds. 

“ Half  an  hour  later  the  same  animal  was  again  made  to 
breathe  the  pure  nitrous  oxide  gas.  After  one  minute  and 
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forty-live  seconds,  sensibility  was  still  preserved  ; after  two 
minutes  and  twenty  seconds  it  was  extinguished ; and  death 
supervened  in  two  minutes  and  thirty  seconds  from  tlie  time 
the  experiment  was  coniinenccd. 

“A  rabbit  was  made  to  respire  pure  protoxide  of  nitrogen. 
After  one  minute  and  forty-live  seconds  tlie  animal  struggled 
and  showed  signs  of  asphyxia,  but  sensibility  was  proved  to 
resist.  On  withdrawing  the  nitrous  oxide  and  allowing  him 
to  V>reathe  the  air  the  animal  rapidly  recovered. 

“ In  another  experiment  upon  the  rabbit,  sensibility  ex- 
isted even  after  two  minutes  and  twenty-four  seconds;  at 
this  moment  the  respiration  terminated  abruptly,  but  v'e 
were  able  to  restore  the  animal  to  life  after  some  moments 
of  artiticial  respiration. 

“The  preceding  experiments  show  that  pure  protoxide  of 
nitrogen  i)i'oduces  asphyxia  with  all  its  signs.  Having  no- 
ticed that  anaesthesia  occurred  at  the  moment  the  animal’s 
arterial  blood- became  black  (and  knowing  that  when  ani- 
mals are  subjected  to  asphyxia  anaesthesia  takes  place  as 
soon  as  the  arterial  blood  only  contains  two  or  three  per 
cent,  of  oxygen),  in  order  not  to  attribute  to  nitrous  oxide 
the  concomitant  anaesthesia,  which  may  be  attributed  to 
pure  and  simple  asphyxia,  we  have  made  the  following  ex- 
periments. 

“We  added  protoxide  of  hitrogen  and  oxygen  in  difterent 
proportions,  so  that  the  mixed  gases  contained  eighteen  to 
twenty-one  per  cent,  of  nitrous  oxide.  In  this  way -the 
animal  had  at  his  dispo.sal  a quantity  of  oxygen  almost 
equal  to  that  existing  in  atmospheric  air,  while  at  the  same 
time  the  combination  was  sutliciently  rich  in  nitrous  oxide 
to  produce  its  specific  effects,  if  it  really  possessed  any. 

“ Frogs  remaining  tw'enty-four  hours  in  a mixture  of  four- 
fifths  protoxide  of  nitrogen  and  one-tifth  oxygen  did  not 
present  a single  appreciable  phenomenon  ; sensibility  when 
the  toes  w'ere  pinched  was  very  evident. 

“Two  other  frogs,  after  remaining  five  days  in  a receiver 
containing  three  hundred  cubic  centimetres  of  oxygen  to 
sixty  per  cent,  and  one  litre  of  pure  nitrous  oxide,  did  not 
show  at  the  end  of  this  time  either  stupefaction  or  anjesthesia. 

“At  tw'enty  minutes  past  five  o’clock  w'e  placed  two  spar- 
rows for  comparison,  the  one  under  a bell  jar  containing 
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air,  the  other  under  a similar  jar  containing  oxygen  and 
nitrous  oxide  in  pro])ortion  of  the  gases  of  tlie  atinospliere. 

“Seven  o’clock. — There  vas  some  trouble  in  resi»iratioii 
noticed  equally  in  both  birds. 

“ Half  past  seven. — We  left  the  sparrows  panting,  i)uffed 
out,  and  both  alike. 

“ Nine  o’clock. — We  found  the  birds  dead. 

“ On  making  an  analysis  of  the  air  remaining  in  the  jars,, 
we  found  in  the  one  containing  air: — 

Carbonic  acid, 11  per  cent.. 

Oxygen, G “ “ 

“In  the  one  containing  nitrous  oxide  and  oxygen  : — 

Carbonic  acid, 12  per  cent.. 

Oxygen, 5.8  “ “ 

“At  twenty  minutes  to  three,  p.  m,,  we  put  a sparrow  into 
a mixture  of  four  litres  of  nitrous  oxide  and  six  hundred 
cubic  centimetres  of  oxygen.  At  half  past  three,  p.  m.,  the 
same  ; no  change  in  the  appearance  of  the  bird. 

“ Four  o’clock,  ]>.  m. — He  commenced  to  jiant.  We  then 
collected  the  gas  in  the  jar,  which  gave  9.2  per  cent,  of  car 
bonic  acid  on  analysis.  The  bird  rapidly  recovered. 

“At  quarter  to  seven,  p.  m.,  we  jilaced  a sparrow  under  a 
two-litre  receiver,  containing  nitrogen  and  nitrous  oxide  in 
the  ])ro})ortion  of  eighteen  to  eighty-two  per  cent.  The  bird 
remained  quiet  until  (piarter  to  eight,  p.ni.,  when  his  respi- 
ration became  labored.  When  seen  at  nine,  p.  m.,  he  was 
panting,  and  death  took  })lace  at  quarter  past  nine,  p.  m., 
'^riie  analysis  of  the  gas  in  the  jar  gave  twelve  per  cent., 
of  carbonic  acid  and  three  per  cent,  of  oxygen. 

“A  small  dog  was  made  to  breathe  a mixture  of  protoxide 
of  nitrogen  and  oxygen  in  the  proportion  of  atmospheric 
.air.  By  means  of  a caoutchouc  muzzle  and  the  valves  of 
Muller,  he  only  inspired  the  gas  contained  in  the  bag,  the- 
expirations  going  outside,  so  that  there  could  be  no  compli- 
cation from  asjihyxia  by  the  carbonic  acid.  The  animal 
breathed  this  mixture  for  twenty-two  minutes,  during  all  of 
which  time  he  remained  insensible  without  stupor  or  drow- 
siness; galvanization  of  his  sciatic  nerve  by  a feeble  current 
produced  pain,  and  when  he  was  called  he  gave  signs  of 
attention. 
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“These  experiments  show,  therefore,  that  animals  are  able 
to  breathe  an  artilieial  atmosj)here  containing  eighteen  to 
twenty  per  cent,  of  oxygen  and  sixty  to  eighty  }>er  cent,  of 
nitrous  oxide,  during  a time  sulTiciently  long,  without  show- 
ing any  manifest  phenomena,  and,  above  all,  witliout  ex- 
hibiting anaesthesia. 

“•As  the  protoxide  of  nitrogen  is  very  soluble  in  water, 
which  dissolves  four-tifths  of  its  volume,  it  was  of  interest 
to  discover  what  c^uantity  of  it  was  in  solution  in  the  lilood 
of  those  animals  which  breathed  the  artiticial  atmosphere, 
and  nevertheless  showed  no  diminished  sensibility,  for 
comparison  with  that  in  the  blood  of  animals  breathing 
pure  nitrous  oxide,  taken  at  the  moment  amesthesia  aj)- 
peared,  in  order  to  decide  what  share  in  this  iihenonienon  to 
attribute  to  the  nitrous  oxide.  It  is  also  equally  important 
to  determine  the  quantity  of  oxygen  existing  in  the  blood 
at  the  same  moment. 

“ Rut  we  will  first  show  rapidly  the  method  of  analysis  of 
the  gases  of  the  blood  which  we  have  employed  and  have 
used  also  in  the  analysis  of  the  mixed  gases,  composed  of 
oxygen,  nitrous  oxide,  and  nitrogen. 

“We  have  adopted  the  following,  which  M.  Grehaut 
kindly  pointed  out  for  us  : — 

“ The  mixtureto  be  analyzed,  composed  o/  oxygen,  protox- 
ide of  nitrogen,  and  nitrogen,  is  introduced  into  the  eudio- 
meter. 

“ Let  v = the  volume  of  the  mixed  gase8,x  = the  oxygen, 
y=the  nitrous  oxide,  and  z=the  nitrogen  ; then  we  have — 

x+y~|-z=v. 

“ By  introducing  a quantity  of  hydrogen  b,  we  have  in  the 
eudiometer  v ^b.  Now,  if  a spark  be  j:)as.sed  through  this, 
the  remainder  may  be  expressed  by  r,  and  the  amount  lost 
will  equal  vfb — r. 

“ But  X ot  oxygen  coml)ines  with  2x  of  hydrogen  to  form 
water,  making  a loss  of  3x  ; y of  the  nitrous  oxide  contains 
one-half  y of  oxygen,  which  combines  with  y of  nitrogen,* 
only  y of  hydrogen  disappearing;  we  have  then — 

V ;-b— r=3x  ■ y. 

(Accoiding  to  Bloxam,  when  NO  is  decomposed,  it  gains  lialf  a 
volume,— two  volumes  of  NO  containing  two  volumes  of  N,  and  one 
ofO.— Tr.) 
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“ We  add  to  r a volume  d of  oxyg:eii,  and  there  is  in  the  re- 
ceiver a volume  r t d ; on  passing  the  spark,  there  remains 
r^ ; r ’ d — r^  is  the  second  volume  disajtpearing,  of  which  two- 
1 birds  are  hydrogen,  which  we  will  call  e. 

“ Having  introducedavolumeb  ofhydrogen,  theh— e=the 
hydrogen  used  in  the  first  combustion.  But  x of  oxygen 
retpiired  ofhydrogen,  and  y of  the  protoxi<le  of  nitrogen 
used  y ofhydrogen;  therefore — 

b— e=2x  i-y, 

“ It  remains  to  resolve  these  three  ecpiations  with  three 
unknown  quantities; — 


x+y+/.--=v. 

:L\  ‘ y =vfb— r. 

2x  i y =b— e. 

“From  which  the  values  of  x,  v,  and  x^tre  easilv  deter- 
mined. 

“Tins  said,  we  will  relate  some  experiments  with  the 
analysis  of  the  gases  of  the  blood  determined  in  the  })reced- 
ing  manner. 

“ A dog  breathing  the  surrounding  airthrough  the  valve.s 
of  ^lullcr  had  in  one  hundred  cubic  centimetres  of  arterial 
blood — 


(.'arbonic  acid, 48.S  jK'r  cent^ 

Oxygen 21  “ 

Nitrogen, 2 “ 

“ He  was  then  made  to  breathe  from  a bag  containing  a 
gaseous  mixture  of  sixty-two  per  cent,  of  nitrous  oxide, 
tw^enty-one  per  cent,  of  oxygen,  and  seventeen  per  cent,  of 
nitrogen.  The  animal  took  seven  minutes  and  thirty 
seconds  to  inspire  fifty  litres  of  this  mixture;  and  during^ 
all  this  time  his  eye  remained  sensitive,  and  he  took  notice 
when  his  toes  were  i)inched.  The  analysis  of  the  gases  of 
the  blood  made  then,  gave  for  each  one  hundred  cubic 
centimetres  of  red  arterial  blood — 


Carbonic  acid. 
Oxygen,  . . 
Nitrous  oxide, 
Nitrogen, 


•10  per  cent,. 
l‘J.7 

0.3 


“ The  sanu'  animal,  having  rested  half  an  hour,  was  made 
to  breathe  laire  nitrous  oxide  gas  for  one  minute  and  forty- 
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live  seconds;  he  was  then  nmcli  troubled  m his  breathing, 
hut  still  remained  sensible.  On  making  then  an  analysis  of 
the  dark  arterial  blood,  we  found— 

37  per  cent. 

Carbonic  . ^ i, 



Nitrous  oxide, ,, 

Nitro^^en.  , 

“A  second  dog,  breathing  in  the  manner  already  ex- 
])lained  from  a bag  of  nitrous  oxide,  was  found  to  he  in- 
sensible at  the  eye  and  to  pinching  alter  three  minutes. 
The  analysis  of  the  gases  of  the  blood  then  made  gave  for 
each  one' hundred  cubic  centimetres  of  very  dark  arterial 

blood — , 

, . . , ...  oti.i)  per  cent. 

( 'ari)onu;  acid, 

Oxygen, 

N itrous  oxide, 

“A  third  dog,  breathing  the  nitrous  oxide  from  a bag,  was 
stilf  somewhat ’sensible  at  the  third  minute;  was  found 
completely  insensible  to  the  electrization  of  the  sciatic  nerve 
after  four  minute's.  Analysis  ot  the  black  arterial  bloexl 
then  gave — 

^ , 34  per  cent. 

Carbonic  acid, 

Oxygen, 0^-* 

Nitrous  oxide 


“ We  might  here  relate  other  experiments,  but  think  that 
these  will  be  sufHcient  to  enable  us  to  draw  the  following 
conclusions: — 

“When  there  is  in  the  arterial  blood  of  dogs  that  breathe 
an  artilicial  atmosphere  of  protoxide  of  nitrogen  and  oxygen, 
almost  the  same  (juantity  of  nitrous  oxide  in  solution  as 
that  found  in  the  same  animals  breathing,  until  asjiliyxiated, 
pure  jirotoxide  of  nitrogen,  we  cannot  attivibute  the  anaes- 
thesia which  then  a[)i>ears  to  the  iiresence  of  the  nitrous 
oxide  in  the  arterial  blood.  The  cause  of  the  ame.sthesia  is 
naturally  found  to  be  the  result  of  asphyxia,  from  the  pri- 
vation, more  or  less  complete,  of  oxygen  from  the  arterial 
blood.  We  know,  in  short,  that  when  there  is  no  more 
than  two  or  three  per  cent,  of  oxygen  in  the  arterial  blood 
anaesthesia  commences  to  aiiiiear. — (P.  Bert.) 

“ We  conclude  our  article  with  the  following  propositions  : 

“ Tlu'  protoxide  of  nitrogen,  chemically  pure,  is  not  able  to 
sustain  resjuration  in  animals  any  more  than  in  plants;  tlic 
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combustion  in  which  respiration  consists  not  being  suffi- 
ciently energetic  to  decompose  the  nitrous  oxide  gas. 

“ Breathed  pure  by  animals,  the  protoxide  of  nitrogen  is  an 
asphyxiating  gas,  which  produces  death,  with  aU  the  usual 
signs  of  asphyxia,  by  strangulation,  or  by  resjiiration  of  the 
inert  gases  (nitrogen  and  hydrogen),  and  in  almost  the  same 
time. 

“Breathed  pure,  if  the  nitrous  oxide  produces  ansesthesia, 
it  is  by  privation  of  oxygen  from  the  blood,  insensibility 
showing  itself  when  the  arterial  blood  commences  to  have 
only  from  two  to  three  per  cent,  of  oxygen.  The  arterial 
blood  is  then  very  black,  and  contains  thirtj^  to  forty  per 
cent,  protoxide  of  nitrogen. 

“Animals  are  able  to  live  by  breathing  an  atmosi)here  of 
protoxide  of  nitrogen  and  oxygen  in  the  proportion  of  the 
gases  in  the  air,  the  nitrous  oxide  replacing  the  nitrogen, 
without  producing  troubles  of  sensibilit;v'.  The  arterial 
blood  then  contains  thirty  to  thirty-five  per  oent.  of  protox- 
itle  of  nitrogen.  Birds  plunged  in  a similar  confined  atmo- 
sphere behave  like  those  placed  under  a bell-jar  of  the  same 
capacity  containing  air,  and  die  after  having  nearly  ecpially 
consumed  the  oxygen  in  the  receivers  and  formed  as  much 
carbonic  acid. 

“ The  iDrotoxide  of  nitrogen  being  an  irrespirable  gas,  and 
possessing  none  of  the  anaesthetic  properties  that  have  been 
attrilnited  to  it,  its  employment  can  only  be  dangerous,  and 
should  be,  under  that  title,  proscribed  from  medical  practice.” 

THE  SPECTROSCOPE,  AND  ITS  RELATIONS  TO 

ANESTHETICS. 

A recent  writer.  Dr.  Waterman, wlio  has  experimented 
with  this  beautiful  instrument,  states  the  following : — 

“ Through  the  agency  of  the  spectroscope  has  l)een  sup- 
plied the  missing  link  to  our  chain  of  reasoning.  The 
shadow)/  Jield  of  theories  hax  t>een  elearcd  v/)^  the  taivs  f/ov- 
rrning  the  relations  of  amesthetics  in  contact  with  the  blood 
current  have  been  ascertained,  and  rationed  progress  has 


* The  Beauties  of  the  Spectroscope,  and  its  Relations  to  .Vinestliet- 
ics.  Proceedings  of  Am.  Den.  f^on.  and  Southern  Den.  Ass.  and  the 
Den.  Ass.  of  Md.  Held  at  Oakland,  ( iarrett  County,  Md.,  August,  1877. 
Baltimore:  limes  & Co.,  Printers. 
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been  made  to  imure  safe  wuestJietics.  I have  abiding  faith 
ill  the  progress  of  clieniieal  science  that  it  will  finally  point 
out  an  agent,  from  the  almost  inexhaustible  materials  at  its 
command,  that  will  satisfy  all  ends  of  surgical  requirements, 
—an  anesthetic  that,  while  it  will  annihilate  temporarily 
all  sensation,  will  leave  consciousness  and  vitality  intact.” 

We  shall  now  pass  to  the  article  on  nitrous  oxide  gas,  and 
let  our  readers  judge  for  themselves  of  the  rational  progress 
made,  and  the  clearing  up  of  theories  by  positive  experiments 
justifying  or  not  the  condemnation  of  this,  the  only  ames- 
thetic  as  yet  discovered  which  possesses  such  a wonderful 
record.  We  will  give  our  experiments  and  observations,  and 
while  quoting  from  others  in  regard  to  the  injurious  effects, 
have  not  withheld  any  of  all  the  well-authenticated  cases  of 
deaths  from  this  agent. 

” It  has  been  demonstrated  by  Herrman,  and  verified  by 
Hoppe  Seyler,  -Gorup  Besanez  and  W.  Preyer,  that  nitrous 
oxide  gas  jiossesses  a keen  affinity  for  .oxodized  blood,  as 
well  as  for  artificial  oxy-lnemato-crystalline  in  solution. 
The  affinity  is  so  strong  that  when  a current  of  this  gas  is 
passed  through  a solution  saturated  with  carbonic  oxide 
luemato-crystalline,  the  carbonic  oxide  is  driven  out  by  the 
nitrous  oxide,  which  takes  its  jilace  volume  for  volume. 

” When  a current  of  nitrous  oxide  gas  is  forced  through  a 
slightly  alkaline  solution  of  Inemato-crystalline,  the  solution 
loses  its  dichroism  and  assumes  a slight  cormoisin  red  color. 
When  the  solution  is  placed  before  the  spectroscope,  we  ob- 
serve that  in  proportion  that  the  gas  exerts  its  influence,  the 
two  Ijands  between  D and  E fade  away,  and  disappear  finally 
altogether ; and  there  is  a moment,  says  Preyer,  ‘ when  the 
spectrum  is  continuous.’ 

” The  disappearance  of  these  blood-bands  means  here,  as 
it  means  in  other  instances,  disapi)earance  of  oxygen  from 
the  blood,  or  complete  deoxidation,  and  unless  a fresh  siq>- 
ply  is  speedily  furnished,  suffocation  must  ensue. 

” As  the  action  of  nitrous  oxide  gas  upon  the  blood  solution 
continues,  soon  after  the  fading  away  of  the  two  bands,  two 
new  bands  appear  resembling  the  oxy-blood  bands,  but  dif- 
fering trom  them  in  position  and  depth  of  shading, — tliev 
are  paler  and  more  blurred  in  outlines. 

‘‘  I before  told  you  that  when  blood  is  simply  deprived  of 


194 


A RTIFICr AL  AXA-:STH F8 J A . 


its  oxyi^en,  the  blood  reduction  hand  would  follow  the  dis- 
appearanee  of  the  two  oxidized  Inroad  bands,  and  that  then 
the  siin])le  contact  of  atniosidieric  air  with  such  deoxidized 
blood  solution  would  sullice  to  cause  the  reappearance  of  the 
two  oxygen  blood-bands.  • 

“But  we  see  here  that  instead  of  Stokes’  hand,  two  en- 
tirely new  bands  have  made  their  ap})earance,  and  when 
the  blood,  saturated  Avith  the  nitrous  oxide,  is  then  submit- 
ted to  the  action  of  reducing  agents,  the  broad  band  of 
Stokes,  as  a reduction  band,  can  no  longer  be  produced  at 
all,  proving  that  a more  permanent  change  has  taken  place 
in  the  vital  chemistry  of  the  blood, 

“When  a current  of  nitrous  oxide  gas  is  }>assed  through 
a solution  not  made  previously  alkaline,  still  further  changes 
take  place.  Here  a portion  of  the  nitrous  oxide  gas  rapidly 
oxidizes  at  the  exi)ense  of  the  oxygen  of  the  blood,  ami 
forms  hy]x>nitric  acid.  Preyer  holds  that  this  hyponitric 
acid  unites  Avith  the  luemato-cryst.  of  the  blood  in  its  nas- 
cent state.  Like  all  acids,  it  alters  and  suspends  the  coagu- 
lability of  the  blood,  and  initiates  other  important  chemical 
and  optical  changes.  This  CAxnt  is  marked  by  the  appear- 
ance of  an  absorption  in  red  to  the  left  of  I),  from  the  5;>° 
on  Preyer’s  scale  toAA'ards  1),  and  another  one  between  b and 
L.  I look  ui)on  the  ap])earance  of  this  absorption  in  red  as 
an  indication  that  hyponitric  acid  has  formed  and  has  united 
Avith  the  blood.  We  already  learned  that  all  aci<ls,  cyanic 
acid  excei)ted,  causes  a decomposition  of  the  blood,  and  its 
product  is  hiematine. 

“ XoAv  let  us  logically  ai)))ly  all  these  ascertained  facts  to 
our  case  in  hand,  in  order  to  learn  hoAV  this  gas  ])roduces  its 
effects  upon  the  economy. 

“ It  (lepriA’es  the  blood  of  its  oxygen,  and  enters  int(^  a 
close  coinbination  Avith  its  crystallizable  material ; so  bound, 
it  disables  this  latter  to  absorb  oxygen  from  the  air,  or  to 
supply  it  to  the  oxidizable  tissues  of  the  economy. 

“ tn  Preyer’s  experiments  Ave  have  seen  that  the  dogs, 
Avhen  permitted  to  inhale  oxygen  at  the  highest  shige  of  the 
dyspno'a,  they  became  ra})idly  as  av'cII  as  eA’er,  Not  so  after 
the  inhalation  of  nitrous  oxide  gas.  A certain  effect  upon 
the  blood  has  taken  place,  often  unim])ortant  and  transient, 
at  other  times  moi’e  permanent  and  graA'e,  suflicient  at  times 
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to  emlanf'-or  life  itself.  AVe  have  also  seen  that  under  favor- 
able conditions  hyponitric  acid  is  formed,  which  causes  a 
deconip<^sition  ot  thCj  hteniato-crystalline  into  ha'inatine, 
a substance  which  is  not  capable  of  sustaining  life.  Thus 
we  arc'  forced  to  acknowledge  that  the  application  of  this 
gas  is  far  from  being  safe  and  harmless  ; that  on  the  contrary 
it  is  pregnant  with  grave  consecpiences. 

“Having  fully  pointed  out  to  you  the  manner  in  which 
nitrous  oxide  gas  affects  the  Idood,  it  must  serve  you  as  a 
tyjK'  for  all  those  agents  which  dei»rive  the  l)lood  of  its  oxy- 
gen, and  form  stable  crystalline  compounds  with  the  luemato- 
crystalline,  whereby  its  life-function  is  gravely  im])aired, 
and  under  certain  conditions  forever  lost. 

“In  case  of  accident  with  nitrous  oxide  our  indications 
are  contined  to  narrow  limits.  AVe  must  try  to  economize 
the  still  intact  blood-corpuscles,  and  by  transfusion,  and  es- 
pecially by  artificial  respiration,  to  favor  a full  'and  long 
supply  of  oxygen  to  sustain  the  little  flame  of  life.  Elec- 
tricity may  be  used  to  keep  uj)  the  niuscular  action  of  the 
Iceart  and  lungs.  AA^e  may  thus  succeed  to  ozonize  the  ac- 
cumulated nitrous  oxide,  and  to  eliminate  it  from  the  system. 
Porowsky  has  thus  succeeded  in  some  almost  hopeless  cases 
of  poisoning'  with  carbonic  oxide,  and  the  procedure  seems 
to  me  well  adapted  also  in  cases  of  })oisoning  with  nitrous 
oxide  gas.” 

Has  the  gentlemen  proven  the  ])roposition  he  has  started 
with?  AVe  think  not.  If  experiments  are  carefully  made 
and  facts  proven,  we  are  bound  to  receive  those  tacts,  but 
not  the  flieories  in  which  he  states  that  nitrous  oxide  gas 
“ deprives  the  blood  of  its  oxygen,  and  enters  into  a close 
comljination  with  its  crystallizable  material ; so  bound,  it 
disables  this  latter  to  absorl)  oxygeii  from  the  air,  or  to  suj)- 
l)ly  it  to  the  oxidizable  tissues  of  the  economy.”  The  fol- 
lowing experiments  were  undertaken  to  ]>rove  or  disprove 
the  results  Dr.  A\'aterman  describes  as  being  (d)tai]ied  bv 
the  spectrosco|)e. 

llene  Jlenoit,  of  Mont})ellier,*  gives  the  following  results 
of  his  studies  on  transformations  of  the  si)ectrums  of  the 
l)lood  by  alcohol,  ether,  chloroform,  and  sul})huret  of  car- 


* Spectrosfoiiio  stiulies  of  the  Ulood— 1868,  p.  88. 
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bon: — “We  know  that  alcohol  coagulates  the  albinninoid 
substance  of  the  blood.  This  change  is  ])robably  not  accom- 
panied by  any  alteration  of  the  coloring  matter,  because 
Valentin*  has  seen  the  characteristic  bands  in  alcohol, 
M'hich  had  been  used  for  the  preservation  of  anatomical 
preparations.  In  this  case  that  matter  had  evidently  not 
been  dissolved,  because  when  the  globules  of  a ])ale  rose  in 
suspension  in  the  liquid  were  in  repose  in  the  bottom  of 
the  vase,  the  bands  disappeared  even  when  the  liquid  still 
preserved  a slight  yellow  tint.  Ether,  chloroform,  sul- 
I)huret  of  carbon,  alkaline  salts,  and  neutral  salts  in  general 
dissolve,  but  modify  in  no  way  the  aj^pearance  of  the  spec- 
trunis  of  the  blood.” 

The  following  experiments  in  the  course  of  spectroscopic 
studies  of  the  blood  by  the  action  of  reagents  were  made  by 
Professor  J,  G.  llichardson,  of  the  University  of  Pennsyl- 
vania, Dr.  AYm.  M.  Hodges,  of  iSiew  York,  Dr.  C.  S.  Turn- 
bull,  of  Philadelphia,  and  the  writer. 

rUjeon. — Itespiration  thirty-eight ; pulse — unable  to  count 
— from  one  hundred  and  eighty-two  to  two  hundred  and 
ten.  AVas  rendered  insensible  in  twenty  seconds,  and  had 
(luite  recovered  in  one  minute. 

Ihihhit .—\l\ow\  identical  with  human  blood  under  micro- 
spectroscoi)c  previous  to  nitrous  oxide  administration.  Res- 
})iration  one  hundred  and  thirty-eight;  jjulse  one  hundred 
and  sixty.  AATis  affected  in  forty  Seconds,  and  completely 
insensible  in  two  minutes.  All  heart  action  ceased  in 
one  minute  and  forty-five  seconds.  There  was  no  change  in 
the  blood  under  the  spectrum  after  death ; little  or  no 
change  in  the  brain;  perhaps,  slightly  aiifcmic;  heart’s 
color  natural. 

Drs.  L.  Turnbull  and  Thomas  took  the  gas,  and  their 
blood  showed  no  change.  Ry  passing  nitrous  oxide  through 
the  blood,  the  death-line  spoken  of  was  barely  visible,  but 
after  adding  sulphide  of  ammonium  it  was  clearly  seen. 

“From  the  above  we  may  conclude,”  says  Professor 
Richardson,  “that  the  amount  of  pure  nitrous  oxide  neces- 
sary to  induce  amesthesia  in  man,  by  inhalation,  does  not 


* Valentin : Dor  Gebrauch  der  Spectroskopes  zur  physiologisclien 
und  arzlichen  Zwecken,  1803. 
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SO  iifioct  the  hlooh  as  to  cause  any  alti'ratioji  of  tlie  two  well- 
known  bands  in  the  g-reeii  i>ortion  of  the  speetnmi.  In 
other  words  that  the'  jnicrospectroscope  gives  no  evidence 
that  radical  change  in  the  hannato-crystalline  is  produced  by 
the  inludation  of  nitrous  oxide  gas,  such  as  that  i)i’epared 
by  Dr.  Thomas,  of  riiiladelphia.” 

Dr.  Taylor^  states  that  spectral  analysis  has  been  aj^plied 
to  the  examination  of  poisoned  blood ; but  even  this  delicate 
method  of  research  has  failed  to  throw  any  satisfactory  light 
on  the  changes  produced  by  jjoisons  in  this  licpiid. 

NITROUS  OXIDE  GAS  IN  DENTAL  AND 
INIINOR  SURGERY. 

For  the  use  of  the  dentist  and  in  minor  operations,  noth- 
ing lias  as  yet  been  discovered  ofiering  the  safety  and  other 
advantages  which  this  gas  po.ssesses,  administered  directly 
from  the  gasometer.  Since  the  introduction  of  a li(iuid  form 
of  nitrous  oxide,  one  of  the  great  drawbacks  to  its  extended 
use  has  been  done  away  with,  as  in  this  form  it  can  be  kept 
in  iron  eylimlers  for  any  length  of  time.  When  wanted  the 
necessary  quantity  is  allowed  to  jiass  in  the  bag  carefidly, 
avoiding  the  introduction  of  water  or  atmospheric  air. 

Dr.  J.  ,1.  Colton f did  much  by  his  personal  efforts  and 
writings  to  popularize  the  use  of  nitrous  oxide  in  dentistry, 
and  it  has  been  employed  in  Philadelphia  by  the  Doctors 
Thomas  in  some  Jifty-eight  thousand  four  hundred  cases 
(since  1869),  giving  an  average  of  nearly  six  thousand  five 
hundred  per  year  without  a single  death.  Of  this  large 
number  but  very  few  cases  exhibited  uii})leasant  after- 
effects, not  more  than  three  in  a thousand. 

^I’liis  accumulative  evidence  in  our  city  alone  is  sutlicient 
to  prove,  as  I have  before  stated  (see  opt.  cit.,  ]).  :142l,  that 
the  inhalation  of  nitrous  oxide  does  not  ])i’oduce  pure 
asphyxia  or  entire  privation  of  oxygen,  hut  that  it  merely 
interteix's  in  a more  or  less  marked  manner  with  the  oxy- 
genation ot  the  blood,  having  also  a spccijic  action  in  its 
ainesthet ic  properties. 

* On  poisons,  p.  60.  rhiiadoli>hia,  II.  V.  Lea. 

t Ihe  I’iiysiological  Action  of  Nitrons  Ccxido  Gas  as  sliown  l)y  ex- 
pel inients  upon  man  and  tlie  lowCr  animals,  togetlier  wit  li  suggestions 
as  to  its  safety,  uses  ami  abuses.  ]}y  .1.  .1.  Colton,  A.  M.,  -M.  D.  riiila- 
delphia  : .'s.  S.  W'hite,  LSTI,  p.  .12. 
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Nitrous  oxide  is  not  (Icconijiosed  in  tlie  blood,  nor  does  it 
form  a chemical  combination  with  it.  Our  own  ex})eriments 
and  those  of  others  have  jiroven  that  it  enters  the  blood  in 
its  pure  state,  and  is  eliminated  in  the  same  condition  by 
the  skin,  kidneys,  and  lungs  with  only  a diminution  in 
quantity.  It  has  no  positive  ])oisonous  action  on  the  blood- 
corpuscles,  their  color  not  being  in  the  least  altered  under 
the  microscoiie,  nor  does  it  cause  any  chemical  decomjiosi- 
tion.  It  does  not  produce  death  liy  jireventing  the  escajie 
of  carl)onic  a(*id  gas,  for  if  the  expired  air,  loaded  with 
nitrous  oxide,  be  passed  into  lime-water  a carbonate  of  lime 
is  i)rccipitated. 

It  is,  however,  stated  by  some  observers,  that  it  comhines 
with  the  Inemaglobin,  and  this  is  said  to  be  proven  by  the 
s})ectrosco])e. 

After  numerous  exi)eriments  and  observations  on  man 
and  animals,  I have  arrived  at  the  following  conclusions: — 

l^t.  Nitrous  oxide  gas  has  a very  limited  range  when 
given  alone,  owing  to  the  rapidity  of  its.actioji  and  still 
more  ra})id  eliminlition. 

2d.  It  acts  directly  upon  the  cerebrum  and  muscular  appa- 
ratus almost  simultaneously. 

b<l.  It  produces  regular  and  progressive  moditicatian  in 
the  action  of  the  heart  and  capillaries  of  the  skin,  and  if 
carried  to  a greater  extent  it  aflects  the  si)inal  axis,  and 
lastly  the  cerehellum  and  medulla  oblongata  with  sus])en- 
sion  of  I’espiration,  circulation,  and,  finally,  death. 

4th.  Death  in  no  case  occurs  without  ])remonitoiy  symp- 
toms, and  if  resi>iration  should  cease  for  even  a half  to  one 
.minute,  resuscitation  is  yet  2)Ossible. 

4’he  rapidity  of  the  pid.se  is  generally  increased,  as  shown 
by  a record  of  one  hundred  cases  taken  and  recorded  by  Dr. 
d'homas,  it  having  reached  as  high  as  one  humlred  and 
fortv-four  in  one  case,  and  one  hundred  and  twentv-eight 
ii\  several  others.  In  a few  there  was  little  or  no  change. 

M.  haul  Bert,  who  has  per.severingly  sought  for  a means 
of  obtaining  surgical  anavsthesia  which  shall  be  effective 
and  harmless,  and  who  has  already  given  the  Society  of 
Ihology  the  results  of  his  exiKM’hnents  iq)on  the  j>hysiolog- 
ical  action  of  protoxide  of  nitrogen,  has  tiled  substituting  a 
mixture  of  this  gas  with  oxygen,  without  compression,  for 
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the  ordinary  j)uro  gas.  This  mixture  contained  eigiity-tive 
parts  of  protoxide  of  nitrogen  witli  tilteen  i)arts  of  oxygen; 
a bird  could  live  in  this  mixture  forty-eight  hours. 

The  lirst  operation,  for  ingroving  nail,  was  performed  by 
:M.  Leon  laTbbe.  The  patient  was  a girl  aged  twenty.  She 
easily  fell  asleep,  without  any  stage  of  excitement,  she  only 
presented  some  slight  phenomena  of  contraction  of  muscles. 
The  nail  was  extirpated  without  the  patient  making  a move- 
ment. She  awoke  almo^t  as  soon  as  the  mouthpiece  of  the 
inhaling  ajjparatus  was  withdrawn.  So  tar  was  she  from 
being  depressctl,  that  she  could  walk  at  once,  and  asked  to 
eat. — Le  J^rogrrs^  Mrdical,  -2  fevrier,  1879. 

In  another  case  the  ]>atient  was  made  to  breathe  not  j)ure 
nitrous  oxide,  but  a mixture  of  ccpial  parts  of  nitrous  oxide 
and  air,  under  a i)ressure  of  two  atmospheres.  By  this 
devise  the  normal  quantity  of  air  is  sup})lied  to  the  patient 
as  well  as  the  requisite  dose  of  gas.  The  results  obtained 
from  exjKwiments  on  dogs  show  that  the  breathing  and  cir- 
culation goes  on  normallv  while  the  animal  is  rendered 
quite  insensible  l>y  this  method,  and  on  withdrawing  the 
gas  it  recovers  all  its  faculties  after  a few  breaths.  This 
is  an  important  discovery,  but  it  has  the  practical  failing 
ot,  at  present  at  least,  requiring  a special  chamber  to  be  con- 
structed lor  the  o])eration.  In  the  case  of  hospitals,  how- 
ever, this  will  not  be  diflicult  to  obtain. 

DEATHS  FROM  THE  INHALATION  OF 
N I TROTS  OXIDE. 

Me  only  know  of  one  instance  in  this  city  of  sujiposed 
death  from  this  amesthetie  agent,  and  in  this  case  it  was 
subsequently  discovered  that  one  of  the  cork  i>rops,  which 
ha<l  no  seen  ring-siring  attached,  was  found  at  the  2^^^^ 
morian  examination  in  the  larynx  of  the  jialient. 

Serond  In  .June,  1872,  in  the  To.snzo.s,  was 

an  editorial  by  James  AV.  AVhite,  IM.  D.,  on  a death  alleged 
to  have  resulted  from  the  inhalation  of  nitrous  oxide  gas 
administere<l  by  I)r.  Newbrough,  of  New  Aork,  at  whose 
otlice  the  death  occurred,  ami  by  whom  the  following  (sum- 
mary) of  evidence  was  made  before  the  coroner’s  jury.  The 
patient,  a middle-aged  lady,  desired  the  extraction  of  seven 
or  eight  front  teeth,  which  were  (nose.  Dr.  Newbrough 
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advised  that  their  removal  would  be  so  easy  that  an  anaes- 
thetic would  be  unnecessary ; but  the  patient  insisted  that 
she  could  not  submit  to  the  operation  without  it.  Dr.  New- 
brough  then  procured  a six-gallon  bag  of  nitrous  oxide  gas; 
but  the  patient  seemed  equally  fearful  of  anaesthesia  as  well 
as  jiain,  and  as  soon  as  she  made  the  inhalation,  rejected  the 
bag  and  declared  her  willingness  to  have  the  operation  per- 
formed without  it.  At  sight  of  the  forcejis  her  courage 
again  failed  her,  and  she  decided  once  more  to  try  the  gas. 
She  took  one  inhalation,  and  again  rejected  it.  By  this 
time  so  much  of  the  gas  had  escaped  from  the  bag  that  the 
doctor  replenished  it.  Of  this  she  took  two  inhalations,  and 
peremptorily  refused  to  have  anything  more  to  do  with  it, 
declaring  her  determination  to  submit  to  the  oi)eration. 
The  teeth  were  then  extracted.  “ Immediatelv,”  savs  the 
doctor,  “she  fainted;  her  head  dropping  over  sideways.” 
The  face  rapidly  became  livid,  and,  finally,  purple;  respi- 
ration falling  to  about  fifteen  j^er  minute.  In  about  thirteen 
minutes,  notwithstanding  the  prompt  ap])licat  ion  of  the  gal- 
vanic battery  *'and  efforts  to  assist  respiration,  death  ensued. 

Dr.  Otis,  summoned  by  Dr.  Newbrough,  arriving  in  about 
ten  minutes  after  the  fainting,  testified  that  he  continued 
the  usual  restorative  treatment  for  forti/-five  minutes,  when 
death  ensued.  At  jjos?:  mortem^  found  no  disease  of  the 
heart;  brain  perfectly  exsanguined  in  every  iiart;  no  fluid 
in  any  of  the  ventricles  ; one  lung  mtis  more  engorged  than 
the  other,  but  healthy.  As  the  testimony  was  very  discord- 
ant in  several  particulars,  we  shall  giveonlytlu'  conclusions 
of  Dr.  VC.,  who  carefully  sifted  the  whole  testimony:— 

“ In  view  of  these  discordant  theories,  it  may  seem  ])re- 
sumptuous  to  ex])i’ess  an  oj)inion;  but  the  conviction  of  the 
writer,  based  on  personal  experience,  repeated  hundreds  of 
times,  as  well  as  on  observation  and  reflection,  is  that  nitrous 
oxide,  when  inhaled,  acts  primarily  l>y  a s])ccitlc  stimulant 
effect  on  the  centres  of  innervation  (over-stimulation  and 
consequent  depression,  if  continued),  and  sc'condarily  by 
preventinu  the  oxygenation  of  the  blood.” 

The  various  o])inions  lield  by  different  observers  doid>tless 
owe  much  of  tludr  diversity  to  the  cousiderations  of  the 
phenomena  presenting  at  different  ^tages  of  the  toxical  in- 
fluence of  the  agent. 
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That  tlie  inhalation  of  nitrous  oxide  continued,  produces 
by  some  method  of  action,  no  matter  what  its  prirnaiy  effect, 
progressive  depression  of  vital  functions,  which  tends  to 
death,  and  in  which  the  amesthesia,  or  temporary  uncon- 
sciousne.ss  sought,  is  a more  or  less  clearly  defined  step  in 
the  downward  path,  there  is  no  doubt. 

Without  discussing  the  proce.sses  of  its  manufacture,  or 
the  means  liy  which  its  purity  may  be  determined,  or  the 
best  methods  for  its  administration,  suffice  it  to  saj",  that 
immunity  from  danger  can  at  the  best  be  assured  only  by  an 
intelligent  and  watchful  guard,  that  its  exhibition  be  sus- 
pended while  yet  the  centres  governing  respiration  and 
circulation  are  not  too  profoundly  impressed. 

Of  the  case  under  discussion,  the  inference  seems  entirely 
justified,  that  death  was  not  caused  by  nitrous  oxide  gas,  for 
the  simple  reason  (if  the  evidence  can  be  relied  upon)  that 
not  enough  was  inhaled  to  produce  such  a result  on  any 
theory'  of  its  action.  iSTor  was  there  any  fact  established  by 
the^os;^  mortem  to  justify  such  a conclusion  ; while  the  tes- 
timony renders  it  entirely  probable  that  the  cause  of  death 
was  nervous  shock,  from  dread  of  pain  and  aiiprehension  of 
fatal  effect  from  the  inhalation  of  an  amesthetic  agent. 

It  may  be  remarked,  however,  that  an  examination  by 
the  coroner  as  to  the  possible  lodgment  of  an  extracted 
tooth  in  the  air  passages  would  have  eliminated  that  from 
the  list  of  uncertainties. 

Death  from  Nitrous  Oxide. — The  following  case  is  reported 
in  the  Medical  Times  and  Gazette  of  Ai^ril  7th.  As  it  is  of 
considerable  importance,  on  account  of  the  extended  use  of 
the  anaesthetic,  we  quote  it  in  full. 

“An  inquest  was  held  last  week,  at  Manchester,  on  the 
body  of  IMr.  fleorge  Morley  Harrison,  aged  fifty -three,  a 
surgeon  in  good  jiractice,  and  formerly  lecturer  on  Medical 
Jurisprudence  at  the  Manchester  Royal  School  of  Medicine, 
who  died  whilst  under  the  influence  of  nitrous  oxide  gas, 
administered  at  his  own  request  previous  to  having  a tooth 
extracted  by  a neighboring  dentist.  Mr.  Harrison,  it  ap- 
pears, being  unnerved  and  excited,  partly  from  the  suffering 
he  had  undergone,  and  partly  owing  to  the  want  of  proper 
food,  which  the  condition  of  his  mouth  had  ])revented  him 
from  taking,  insisted  on  the  inhalation  being  pushed  until 
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he  should  snore,  and — for,  at  any  rate,  part  of  tlie  time — 
lield  the  niouth-})ieee  in  his  own  liand,  and  inspired  very 
vigorously.  The  first  attempt  at  extraction  was  made  before- 
he  Avas  fully  insensible,  and  was  abandoned  until  more  of 
the  gas  had  been  given.  Eventually,  however,  two  teetlh 
were  removed.  The  })atient  did  not  appear  to  be  coming 
round  })ropei'ly  after  the  opei’ation,  and  the  dentist,  taking 
alarm,  sent  for  medical  assistance.  On  the  arrival  of  a sur- 
geon, Mr.  Harrison  was  pronounced  to  be  (pnte  dead.  At 
the  htortem  examination  there  was  found  some  fat 
about  the  heart  ; the  eax  ities  on  the  right  side  were  dis- 
tended with  blood,  while  tliose  on  the  left  side  were  empty, 
'file  lungs  on  both  sides  were  gorged  with  dark  blood.  All. 
the  other  organs  were  healthy. 

“ The  jury  came  to  the  conclusion  that  the  deci'ased  ‘died'', 
from  syncope,  during  the  administration  of  nitrous  oxide 
gas  for  the  extraction  of  teeth,  whilst  laboring  under  fatty 
degeneration  of  the  heart.’  ” 

Fo^<t  inortnn  in  the  above  caxe  of  death,  from  nitrouit 
oxide  f — “ The  examination  of  the  body  took  jdace  seven- 
teen hours  aft(‘r  death,  lligor  mortis  was  well  marked,  and 
there  was  considerable  niortnn  lividity.  There  was  a 
good  deal  of  fat  beneath  the  skin,  in  the  omentum,  upon  the 
external  surface  of  the  heart,  and  in  the  usual  localities, 
ddie  heart  and  ])ulmonary  artery  were  opened  in  nitn.  The 
right  side  of  the  heart  was  distended  with  fluid  blood  ; the 
left  side  was  empty.  There  were  two  or  three  slight  i)atches 
of  atheroma  in  the  aorta,  and  uj)on  one  of  the  aortic  valves. 
I’here  was  some  little  evidence  of  fatty  changes  in  the 
slightly  altered  color  and  consistence  of  the  walls  ot  the 
heart.  The  coronary  arteries  wei’e  examined  and  fouml 
free  from  disiuse.  The  mucous  membrane  lining  the  trachea 
and  bronchi  was  congested.  Home  mucus  was  tound  in 
these  tubes,  but  no  blood  oi’  other  foreign  body.  There  was 
distinct  thickening  of  the  arytt‘n()-e})iglottidean  folds  and 
of  the  vocal  cords.  Tlie  lungs  on  both  sides  were  gorged 
Avith  dark  fluid  blood;  at  the  left  apex  there  was  an  old 
fibrous  cicatrix.  The  liver  was  enlarged,  its  tissue  was  very 
friable,  and  of  a dirty  yellowish-white  color.  The  kidneys 
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well'  full  oi  1)100(1 ; otla'i-Nvise  i)erfectly  healthy.  The  bones 
of  tlu'  skull  were  of  unusual  thiekness.  The  viseeral  anu  h- 
uoid  was  thiekened  and  oi)a(iue.  On  removing-  the  brain  a 
large'  (juantity  of  eerebro-si)inal  fluid  made  its  eseape,  and 
the  eornua  of  the  ventricles  were  found  dilated.  The  brain- 
substance  was  healthy,  and  its  vessels  lull  ot  blood,” 

Jn  this  seui  case  a most  valuable  life  was  sacrificed  alnmst 
at  the  })atient’s  own  request.  No  man  has  any  right  to  do 
as  a ])atient  desires,  or  allow  him  to  be  the  judge  of  the 
(juantitv  of  an  anaesthetic  he  shoidd  inhale,  as  a patient 
under  such  circumstances  is  not  a competent  judge. 

The  following  are  son^i*  observations  of  that  veteran  chlo- 
roformist,  Mr.  .f.  V.  Clover,  on  this  interesting  c-ase,  ad- 
dressed to  the  editor  of  the  British,  ^fedical  Journal : — 

” Sir  : In  the  Tunes  of  Good  Friday  last  there  appeared 
a notice  taken  from  the  Manchester  Exaininer  of  a death 
undei'  nitrous  oxide  gas.  The  following  was  the  verdict  of 
the  coroiu'r’s  jury : — ‘ Died  from  syncope,  during  the  admin- 
istration of  nitrous  oxide  gas  for  the  extraction  ot  teeth, 
while  laboring  under  fatty  degeneration  of  the  heart.’ 


‘‘  The  detailsof  so  unusualan  event  would  he  highly  inter- 
esting to  the  medical  profession,  to  enable  them  to  judge  of 
the  safety  or  danger  of  the  antesthetic  used.  To  form  a cor- 
rcH.'t  <q)inion,  we  should  at  least  know  how  long  the  inhaler 
was  ai>])lied,  the  order  and  maniier  in  which  the  move- 
ments of  the  heart  and  respiration  became  affected,  and 
what  had  been  swallowed  previously. 

” The  verdict  was  probably  inaccurate  in  stating  tliat  the 
syncope  oocurred  during  the  adndnistratioji  of  the  gas,  as  no 
symptoms  of  danger  were  noticed  until  after  the  extraction 
of  the  second  tooth. 

” The  most  probable  explanation  of  this  sad  (’ase  is  that  the 
extractions  were  difficult,  and  that  the  patient,  on  recover- 
ing from  the  effect  of  the  gas,  was  susceptible  to  the'  shock 
of  a sevc're  operation;  and  that  this  shock,  and  not  the  gas, 
was  the  cause  of  the  syncope,  which  structural  disease  of  the 
heart  ri'udered  fatal.  Unfortunately,  it  api)cars  that  no 
third  ])erson  was  present,  and  we  cannot  exj)cct  the  neces- 
sary evidence  from  the  operator,  whose  attention  was  other- 


wise directed. 


‘‘Tbos(>  whosf'  <)])inions  of  the  effects  of  nitrous 
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are  formed  by  inferences  from  Ilcid’s  J'j'perihientx  on  ^4s- 
})hyxia,  and  some  cases  of  cardiac  distress,  tirst  complained 
of  after  inhaling  gas,  will  blame  tlie  latter.  Those  who 
daily  witness  the  continuance  of  the  circulation,  in  spite 
of  the  blood  being  black  from  the  gas,  and  the  cheerful  and 
speedy  recovery  from  it,  will  conclude  that  so  unusual  a re- 
sult must  have  depended  upon  the  peculiarity  of  the  pa- 
tient, whose  heart  was  found  in  a state  sufficiently  diseased 
to  account  for  sudden  death.’’ 

As  this  AA'ork  was  passing  through  the  press,  my  attention 
was  called  to  the  fatal  results  follov.'ing  the  inhalation  of 
nitrous  oxide  in  the  case  of  Mr.  Sa{nuel  P.  8ears,  the  oper- 
ator being  Mr.  Jose  R.  Brunet,  D.D.8.* 

A death  from  nitrous  oxide  occurred  at  Exeter,  which  we 
have  before  referred  to.  (See  p.  166.  ) The  gas  was  adminis- 
tered by  Dr.  F.  F.  Mason  fortliepur]>ose  ofthe  painless  extrac- 
tion of  a large  upper  inolartooth.  The  lady,  )Miss  Wyndliam, 
was  about  thirty- eight  years  of  age,  in  good  health.  Her 
physician.  Dr.  Pattison,  was  present,  (las  from  the  same 
source  had  been  administered  to  other  patients,  so  that  its 
quality  could  not  be  impugned.  She  took  the  gas  in  the 
usual  way,  without  any  symptoms  to  excite  uneasiness.  At 
the  proper  degree  of  insensibility,  the  gas  was  stopped,  and 
the  tooth  extracted.  It  was  not  until  after  the  oi)eration 
was  completed  that  anything  unusual  ha]:»pened  ; her  face 
suddenly  became  livid,  and  the  features  began  to  swell,  and. 
she  seemed  to  be  quite  unconscious.  She  breathed  two  or 
three  times,  and  in  a few  moments  her  pulse  ceased  to  beat. 
All  attemi)ts  to  restore  her  were  fruitless. 

“ There  was  no  obstruction  to  the  air-passages,  and  the 
tongue  was  protruded,  while  she  still  respired.” 

So  far  as  we  have  been  informed,  the  medical  ])rofession 
of  Philadelphia  has  never  known  of  any  iiijurious  results 
from  the  inhalation  of  nitrous  oxide  gas. 

Nitrous  oxide  is  the  safest  of  all  anajsthetics.  The  statis- 
tics of  the  Colton  Dental  Associationt  claims  to  have  ana?s- 


* Dental  Times,  vol.  i.,  page  157,  New  York,  18*i4.  See  also  Instruc- 
tions in  Nitrous  Oxide,  by  Geo.  T.  Barker,  D.D.S.,  I’hila.,  1870,  p.  56. 

t The  Relative  Dangers  of  Ansesthesia,  by  E.  Andrews,  A.M.,  M.D., 
Professor  of  Surgery,  Chicago  Medical  College.  Chicago  : Robert  Fer- 
gus’ Sons,  1870,  page  12. 
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thoti/ed  about  ncventij-five  thousand  patients  up  to  1870 
^vitllOut  any  death.  If  the  tifty-eigJit  thousand  four  hun- 
dred cases  (1869)  of  the  Drs,  Thomas  is  added,  it  makes  one 
hundred  and  thirty-three  thousand  four  hundred  up  to  1879, 
and  no  deaths. 

THEHATEUTIC  APl*LICATION  OF  AITKOUS 

OXIDE. 

Xeuralfjia,  uncomplicated,  will  sometimes  be  relieved  by 
a few  inhalations  of  nitrous  oxide  gas. 

Nervous  Aphonia. — This  iieculiar  foian  of  loss  of  the  power 
over  the  voice,  usually  the  result  of  hysteria,  will  be  much 
improved  by  the  jiatient  inhaling  a sutlicient  amount  of  the 
nitrous  oxide  gas  to  produce  a partial  loss  of  sensation  and 
muscular  relaxation. 

Loccd p)arcdyses  have  been  benefited,  where  there  was  no 
brain  lesion,  by  the  gentle  stimulation  by  the  tirst  stage  of 
tiie  gas,  or  the  tingling  and  stimulating  effect  on  the  mus- 
cles. 

uisthma. — This  disease,  when  of  a spasmodic  character, 
is  often  much  improved,  by  causing  the  patiei'.t  to  jiass  into 
the  stage  of  relaxation,  employing  it  every  other  day  for  a 
week  or  two. 

EpiLepsy. — When  this  disease  is  not  the  result  of  an  or- 
ganic change  in  the  brain,  spine,  or  otlier  portion  of  the 
nervous  system,  but  tlie  result  of  some  peripheral  or  reflex 
action,  benefit  will  ensue  by  the  use  of  the  gas  for  weeks. 
It  should  be  administered  two  or  three  times  a week  onlv. 
to  ])roduce  the  stimulating  effects  of  the  first  stage  of  anaes- 
thesia. 

My  friend,  Dr.  George. I.  Zigler,*  has  found  the  solution 
of  the  gas  in  water  of  much  utility  in  disease  of  the  lungs, 
kidneys,  and  other  diseases  of  this  class. 


* See  his  work  on  tlie  subject. 
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(JHLOllAL.— HYDRATE  OF  CHLORAL 
((',  HCI3  O.  H2O). 

Chloral  (anliydrous)  is  a thin,  oily  liquid,  but  is  rapidly 
converted  into  a white  powder.  It  is  produced  by  the  action 
of  dry  chlorine  on  absolute  alcohol,  aldehyd  and  hydro- 
chloric acid  are  formed,  and  by  the  continuous  action  of  dry 
chlorine,  a comjilicated  reaction  takes  place,  and  chloral 
(trichloraldehyde)  is  found.  The  impure  chloral  is  purified 
l)y  distillinfr  it  with  its  weight  of  sulphuric  acid  (8(iuibb), 
combining  the  distillate  partly  with  water,  rectifying  over 
a mixture  of  lime  and  calcium  carbonate,  and  hydrating 
this  second  distillate  by  adding  water.  AVhile  bot,  the  mass 
is  poured  uponjilates,  covered  with  a bell-glass,  and  allowed 
to  crystallize  as  pure  hydrate  of  chloral,  ( 'hloral  hydrate 
should  be  a white  solid,  never  greenish,  in  crystals  or  fiakes, 
or  rhomboidal  plates  ; taste  like  that  of  stale  melon,  pungent 
and  disagreeable,  with  a chlorous  odor,  while  that  of  tb.c 
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impure  is  more  pungent.  It  should  dis.solve  with  some 
difficulty  in  cold,  but  more  freely  in  hot,  water,  recjuiring 
e(iual  parts  by  weight  for  a perfect  solution.  If  pure,  the 
solution  will  keep  for  months,  hut  if  there  are  inii)urities,  it 
soon  becomes  acid,  and  should  not  he  em})loyed.  This  is 
soon  determined  by  litmus  paper.  The  presence  of  hydro- 
chloric acid  may  be  detected  by  the  addition  of  a few  drops 
of  sulphuric  acid  and  .solution  of  nitrate  of  silver.  A white 
cloud  will  be  formed  should  hydrochloric  acid  be  present. 
The  presence  of  organic  materials  in  hydrate  of  chloral  is 
detected  by  warming  it  with  sulphuric  acid,  which  acquires 
a brown  color.  At  the  present  time  impure  chloral  hydrate 
is  manufactured  at  various  parts  in  Europe  and  the  Uni- 
ted States,  and  is  sold  at  prices  to  suit  the  individual. 
Chloral  hydrate  is  readily  purified  by  recrystallization  from 
carbon  disulphide. 

Chloral  hydrate  which  is  not  perfectly  pure  may  some- 
times be  observed  to  become  acid.  This  increase  of  acidity 
is  not  due  to  the  decomposition  of  chloral  hydrate  itself,  but 
to  the  decomposition  of  an  accompanying  impurity  (chloro- 
carbonic  acid),  and  sets  free  hydrochloric  acid.  When  this 
occurs  in  the  stomach  it  gives  rise  to  great  irritation,  and 
when  it  occurs  in  the  blood  it  causes  great  constitutional  ex- 
citement, and  is  apt  to  produce  nervous  excitement,  which 
state  of  excitation  overcomes  the  hypnotic  effects. 

^ Owing  to  the  excessive  alkalinity  of  the  blood  in  typhoid 
fever,  ten  grains  of  chloral  hydrate  Avill  often  suffice  to  pro- 
duce hypnotic  effects,  while  in  the  state  of  excitement  of 
delirium  t^’eniens  twenty  to  thirty  grains  are  nece.ssary ; by 
hypodermic  injection,  fifteen  grains. 

The  following  conclusions  are  drawn  from  our  experi- 
ments and  observations,  and  after  a perusal  of  the  most  re- 
cent literature  upon  this  interesting  subject.* 

1.  The  physiological  action  of  hydrate  of  chloral  is  to  pro- 
duce sleej),  duo  to  direct  action  of  the  drug  upon  the  cere- 
brum. 

2.  Its  symptoms  are  analogous  to  those  produced  by  chlo- 
roform, but  they  are  not  identical. 

f Original  Observations  aii4  Experiments  witli  Hydrate  of  Chloral, 
by  Ijaurence  1 nrnbnll,  M.D.,  Medical  and  Surgical  Reporter,  August 
21,  1872,  and  August  31, 1872. 
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Only  very  larj>e  closes  of  chloral  i)ro(luce  aniestliesia. 

Dr.  Aniory,  of  ]\[assacliusetts,  has  i)roven  that  chloral  hy- 
drate does  not  (leconii)ose  in  the  blood,  and  that  its  etlects 
are  not  therefore  due  to  chloroform.  He  was  not  able  to  de- 
tect chloroform  in  the  blood  exctrea,  etc.,  of  animals  i)ois- 
oned  by  chloral  hydrate.  Tliese  exi)eriments  have  been 
contirmed  by  Lewisson  and  Rajewsky. 

4.  There  are  three  degrees  of  the  operation  of  chloral  on 
animals  an-d  man,  as  shown  by  our  own  exiceriments. 

The  first  degree  is  a feebly  soporific,  and  slightlj'  nervous 
sedative  action. 

ddie  second  degree  is  an  intense  soiiorific  action,  with 
diminution  of  sensibility.  At  this  period  there  is  a dee]) 
sleep  of  varial)le  duration,  without  an  apparent  impairment 
of  the  principal  functions  of  life,  with  great  reduction  of 
tem])erature  of  the  whole  body,  but  above  all  of  the  auditory 
canal. 

Tlie  third  degree  is  complete  aiijesthesia,  with  total  loss  of 
general  sensiljility  and  voluntary  muscular  powei’.  Death 
may  follow  this  degree  of  action,  from  interference  with  or 
arrest  of  the  functions  of  the  respiratory  a])paratus  or  heart, 
as  was  seen  in  our  experiments  upon  animals. 

o.  Death  takes  place  last  at  the  heart. 

G.  In  ty])hoid  and  ty])hus  fevers  we  must  commence  and 
continue  with  small  doses.  Five  grains  is  the  average  c]uan- 
tity  reejuired,  tc>  be  rejeeated  until  slec])  is  induced.  ^ 

7.  It  increases  the  flow  of  the  menstrual  fluid. 

8.  Darge  doses  of  the  hydrate  of  chloral  are  apt  to  cause 
much  disturbance  of  the  stomach,  and  are  therefore  best 
given  by  the  rectum. 

9.  In  gout  and  rheumatism,  chloral  must  be  mixed  with 
an  excess  of  alkali,  ])otassa  or  soda,  to  ol)tain  the  best  results. 

10.  Males  re(piire  a larger  dose  than  females. 

11.  It  is  very  valuable  in  diseases  of  little  children,  but 
care  must  be  exercised  to  commence  with  small  doses — gr. 
iji.  for  each  month— and  it  should  be  mixed  with  nothing 
but  water  and  simple  syrii]),  as  it  is  so  a])t  to  change  and 
become  worthless  in  contact  with  organic  matter. 

12.  Hydrate  of  chloral  will  be  found  useful  in  ])hthisis, 
and  even  some  forms  of  acute  affections  of  the  lungs,  but 
not  when  the  h<';irt  is  involved. 
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13.  It  is  a nio.st  valmiblo  aaent  in  nervous  afieetions. 

14.  ]n  afieetions  of  the  eye  its  use  re(|uires  care,  as  it 
causes  spelling  ami  redness  and  excessive  flow  of  watery 
secretions,  with  obscuration  of  the  vision  and  irritation  of 
the  retina.  Dr.  C.  S.  Turnbull  has  recently  imiuired  into 
this  subject,  and  after  consulting  intelligent  inebriates,  states 
as  a fact  that  inveterate  drinkers  sx)on  learn  the  deleterious^ 
etlects  of  chloral  hydrate  upon  their  eyes,  and  plead  for  its 
omisston  in  the  soporific  or  stimulating  substitutes  pre- 
scribed for  delirium  tremens,  etc. 

15.  In  sunstroke  or  heat  toxaunia,  it  is  a most  valuable  aid 
to  produce  sleep  in  that  restless  state  after  reaction  produced 
by  frictions  of  ice  and  ice-water  to  the  head  and  body. 

16.  In  tetanus  it  has  been  found  a most  valuable  agent  in 
arresting  the  fearful  paroxysms  and  giving  the  jiatient  rest, 
and  assisting  materially  to  the  cure,  causing  a relaxation  to 
the  affected  muscles,  and  counteracting  the  eflects  of  the 
spasm.  It  is  best  to  administer  it  by  the  rectum,  as  the  jia- 
tient  can  rarely  swallow  on  account  of  spasm. 

17.  In  cases  of  impending  death  from  poisonous  doses  of 
cliloral,  the  system  should  be  supported  by  heat,  food,  and 
artificial  respiration,  with  stimulation  and  small  doses  of 
strychnia. 

18.  It  has  been  found  a most  valuable  agent  in  acute 
mania,  combined  with  the  liromide  of  potassium,  and  in  the 
paralysis  of  the  insane,  dysmenorrhoea  and  tinnitus  auriuni. 

19.  Comparatively,  trials  prove  it  more  valuable  in  mani- 
acal cases  in  iirodiieing  sleep  than  tincture  of  hyoscyamus 
or  bromide  of  pofassiuni,  but  it  may  advantageously  be 
given  with  these  agents. 

20.  Chloral  is  very  useful  in  the  convulsions  of  children 
(when  there  is  no  severe  affection  of  the  bronchi,  heart,  or 
lungs),  but  care  must  be  employed  not  to  administer  it  if  the 
infant  or  child  is  very  anamiic  or  in  an  exhausted  condition, 
as  in  the  case  of  a wasting  disease. 

21.  The  necropsy  in  case  of  death  from  hydrate  of  chloral 
shows  amemia  of  the  brain,  axaite  (xulenia  of  the  lungs,  hy- 
penemia  of  the  abdominal  organs,  and  dark  Iluid  blood  in 
the  vessels. 

22.  Chloral  hydrate  has  been  found  l)y  us  very  useful  in 
certain  forms  of  asthma,  given  in  a full  dose  during  the 
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paroxysm,  but  not  when  there  is  feeble  heart  or  emphysema 
of  the  lungs. 

23.  Chloral  in  weak  solution  is  a useful  antiseptic  in  re- 
moving odor  and  cleansing  the  ear  in  fetid  otorrhoea, 
ulcers,  etc. 

• CHLOllAL  AS  AX  ANAESTHETIC. 

If  a solution  of  chloral  be  injected  into  the  vein  of  ti  dog 
in  a quantity  suflicient  to  produce  a profound  sleep,  com- 
plete amesthesia  is  produced.  The  movements  of  the  heart 
and  of  respiration  continue.  Occasionally,  especially  if  the 
injection  has  been  rapid,  the  respiratory  movements  sud- 
denly cease,  the  heart  continuing  to  beat  for  some  minutes. 
Commonly  the  breathing  recommences  if  artificial  respira- 
tion is  maintained  for  a few  minutes,  or  if  the  trunk  be 
faradized,  iutermittently,  about  twenty  times  a minute.  It 
is  sometimes  necessary  to  continue  this  respiration  for  ten 
or  twenty  minutes  before  the  siiontaneous  movements  re- 
commence. Occasionally  this  respiratory  syncope,  as  it  is 
termed  bj"  M.  Vulpian,  occurs  only  some  time  after  the  in- 
jection and  during  an  exiieriment,  perhaps  in  consequence 
of  the  traumatic  irritation. 

Another  accident  which  may  occur  in  dogs  under  the  in- 
fluence of  cliloral  is  the  more  or  less  sudden  arrest  of  the 
lieart’s  action,  either  during  the  intravenous  injection  or 
during  an  experiment  involving  irritation  of  the  sensory 
nerves.  The  respirator^"  movements  continue  for  some 
seconds  after  the  heart  ceases  to  beat.  It  is  very  rarely  that 
the  cardiac  contraction  can  be  restored  by  faradization  em- 
ployed at  the  moment  at  which  the  heart  has  ceased  to  beat. 
Cardiac  syncope  is  certainly  sometinies  due  to  the  reflex 
influence  of  nerves  irritated  during  an  operation,  but  occurs 
as  a result  of  this  irritation  much  more  readily  in  animals 
under  the  influence  of  an  aiuesthetic  than  in  those  which 
are  not,  or  wliicli  are  under  the  influence  of  curara.  The 
comparative  immunity  from  this  accident  which  isiiresented 
by  currarised  animals  is  no  doul)t  to  be  attributed  to  the  in- 
fluence of  the  i)oison  in  moderating  the  action  of  the  pneu- 
mogastrics  upon  the  heart. 

From  the  phenomena  mentioned  above,  it  is  evident  that 
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tlie  respiratory  centre  sutlers  remarkably  in  animals  under 
the  influence  of  amesthetics,  and  esi)ecially  under  that  of 
chloral.  iV  slight  increase  in  the  quantity  of  chloral  in  the 
circulation,  or  a reflex  influence  may  arrest  its  action.  So 
also  with  the  cardiac  centre.  If  the  experiment  of  faradiz- 
ing  the  pneumogastrics  is  repeated  upon  animals  under  the 
influence  of  chloral,  it  is  found  that  the  stimulation  of  the 
central  ends  of  the  divided  nerves  arrests  the  movements 
of  respiration,  just  as  in  an  animal  of  the  same  kind  under 
normal  conditions;  but  whereas  in  the  latter  the  respiratory 
movements  go  on  again  spontaneously  and  easily  in  most 
cases,  in  spite  of  the  continuance  of  the  stimulation,  they 
do  not  return  spontaneously  in  dogs  under  the  influence  of 
chloral,  and  the  animals  die  unless  the  faradization  is 
stopped  and  artificial  respiration  employed,  either  alone  or 
with  the  addition  of  intermitting  faradization  of  the  trunk. 
Sometimes  a few  seconds’  faradization  of  the  superior  seg- 
ments of  the  vagus  nerve  is  sufficient  to  produce  this  arrest. 
Thus  under  these  conditions  we  may  have,  on  faradization 
of  the  central  ends  of  the  divided  pneumogastrics,  the  same 
effect  which  M.  Paul  Bert  has  observed  in  animals  not  chlo- 
ralized,  sudden  death.  If  the  experiment  is  repeated  in  the 
same  dog,  the  same  result  may  be  obtained  two  or  three 
times,  but  no  more.  It  is  subsequently  impossible  thus  to 
cause  a persistent  arrest  of  respiration.  The  spontaneous 
movements  return  after  a suspension  of  a greater  or  less 
duration,  although  the  faradization  of  the  superior  extremi- 
ties of  the  vagi  is  continued.  If  in  the  same  complete  chlo- 
ralization,  the  peripheral  extremities  of  the  pneumogastrics 
are  faradized,  the  heart  is  arrested  in  diastole  just  as  in  ani- 
mals under  normal  conditions,  and,  what  is  rarely  observed 
otherwise,  it  may  be  permanently  arrested  if  the  stimula- 
tion is  i)rolonged  for  a short  time. 

These  experiments  illustrate  very  strikingly  the  phe- 
nomena which  are  sometimes  observed  in  man,  and  they 
are  of  es})ecial  value  in  theii\proof  of  the  influence  which 
traumatic  irritation  may  have  in  arresting  the  action  of  a 
centre  deju’essed  by  the  influence  of  an  amesthetic.  But 
the  experiments  stop  just  where  we  would  like  them  to  go 
on.  Ihe  differences  in  this  respect,  if  any,  which  are  to  be 
observed  between  ether  and  chloroform  is  a point  of  great 
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practical  inijiortaiice,  and  on  which  we  M,  \"ul])iaii 

may  he  al)le  to  furnish  ns  with  fiirtlier  information.* 

At  the  iNledical  Congress  lield  at  llrussels,  in  1870,  Dr. 
Donchut  observed  tiiat  “lie  took  that  opportunity  of  again 
directing  attention  to  the  fact  tliat  children  can  be  i)laced  in 
a state  of  absolute  aiuestliesia  by  means  of  chloral  given  by 
the  mouth  in  dofj,es  of  three  or  four  grammes,  and  witliout 
liroducing  }>yrosis,  gastritis,  vomiting  or  diarrhma.  It  com- 
mences a ([uarter  of  an  hour  after  the  injection  of  the  chlo- 
ral, and  is  comiilete  at  the  end  of  an  hour.  If  at  this  period 
an  abscess  be  opened,  caustic  applied,  or  a tooth  extracted, 
the  sleeping  child  may  heave  a sigh  or  move  a limb,  and 
again  become  immovable,  Avaking  up  four  hours  afterwards 
<]uite  unconscious  of  what  has  passed.”  This  is  a new  proof 
of  the  ditference  which  exists  in  the  action  of  certain  medi- 
cinal snbstances  in  adults  and  children. 

]Mr.  Couty,  of  I’aris,  linds  that  when  animals  are  killed 
l)y  chloroform,  ether,  or  chloral,  the  muscles  and  motor 
nerves  retain  their  irritability  much  longer  than  when 
death  is  produced  by  bleeding,  compression  of  the  heart, 
or  asphyxia.  This  is  especially  marked  in  the  case  of  chlo- 
ral. "SVe  have  repeated  these  ex]ierinients  with  chloral  on 
frogs,  and  showed  the  results  before  the  Philadelphia  ( 'ounty 
Medical  Society,  and  i)ublishcd  the  results  in  the  PhHadel- 
phia  Medical  and  Surgical  Bcporter.  Mr.  Couty  considers 
the  cause  of  this  ])henomena  to  consist  not  on  any  action  of 
the  amesthetics  on  the  s])inal  chord,  but  in  a direct  modifica- 
tion of  the  nerves  and  muscles  by  them  through  the  blood, 
similar  to  that  which  occurs  in  poisoning  by  carbonic  oxide. 

Prof.  Ore,  of  Ihu’deaux,  has  introduced  the  intravenous 
injection  of  chloral  as  a means  of  producing  general  anjes- 
thesia  ; he  eni2)loys  the  following  formula  : — 

ft.— Hydrate  of  Clilora],  10  •franimcs, 

Distilled  Avater,  .‘10  graiiime.s. 

A graduated  hyjKHlerinic  syringe  is  eni])loyed,  gold  trocar  • 
and  canula.  A band  is  i)laced  on  the  arm  above  the  point 
selected,  and  when  the  vein  has  betanne  i>rominent  it  is 
pierced  through  the  skin,  and  lifty  eentigrammes  are  to  be 
injected  after  removing  the  band.  If  amesthcsia  is  not 
jiroduced,  one  gramme  is  added  at  a time  until  the  ])atient 
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comphiins  of  a strong  inclination  to  slecj),  when  the  canula 
is  withdrawn.  From  six  to  ten  grammes  are  stated  to  he 
required  for  an  adult.  The  author  adds  this  caution  It  is 
an  indispensable  precaution  to  have  an  electrical  or  gal- 
vanic apparatus  at  hand,  in  order  to  arouse  the  patient  from 
his  insensibility  bypassing  a current  along  the  course  of  the 
pneumogastric  nerve.  Advantages  : Absence  of  .stage  of  ex- 
citement, and  of  nausea  and  vomiting  ; accurate  gradua- 
tions of  dose,  absolute  characters  of  the  amesthesia,  muscu- 
lar relaxation  and  prolonged  blunting  of  the  patient’s  sen- 
sibility, Avhich  protects  him  trom  shock.  Ilisks:  Thrombo- 
sis and  endjolism,  irregularity  of  the  heart’s  action,  presence 
of  blood  and  albumen  in  tlie  urine,  and  above  all,  risk  of 
fatal  syncope  and  death. 

At  the  seance  of  tlie  8ociete  Medicate  des  ITopitaux,  held 
in  June,  1874,  M.  Bacquoy  reported  a case  of  hydroi)hobia, 
in  which  he  had  exhibited  the  drug  by  this  metliod ; it  pro- 
duced profound  slumber,  and  the  patient  aAVoke  able  to 
drink  Avithout  spasms,  but  on  the  folJoAving  day  he  died  in 
the  midst  of  a Auolent  tetanic  coiiAuilsion.  The  .syringe  con- 
tained one  gramme  of  chloral  dissolved  in  ten  of  Avater,  and 
ten  syringefuls  Avere  giAxm  in  one  hour  and  a half,  tblloAved 
by  “chloroformic  excitation.”  The  injections  Avere  again 
repeated  in  one  hour,  thirteen  grammes  of  chloral  being- 
in  jected. 

At  a late  meeting  of  the  Paris  Academy  of  Sciences,  M. 
Ord  foi-Avarded  loarticulars  of  tAvo  fre.sh  cases  of  ana?sthesia 
produced  by  the  intraAxnous  injection  of  hydrate  of  chloral. 
In  one  case  the  object  proposed  AA’as  to  scoop  out  the  tibia  on 
account  of  caries  of  the  bone,  the  other  Avas  for  the  operation 
of  ovariotomy.  Amesthesia  in  both  cases  Avas  complete, 
and  AA’as  neitlu'r  accompanied  nor  folloAved  by  any  accident 
Avhich  coidd  be  attributed  to  the  chloral.  INI.  Ore  took  the 
opportunity  to  ])oint  out  the  means  of  neutralizing  the  pos- 
sible acidity  of  the  chloral,  a circumstance  Avhich  might 
possibly  bring  on  coagulation  of  the  blood  in  the  Axins.  For 
this  purpose  it  is  sullicient  to  dissolve  one  gramme  of  car- 
bonate of  soda  in  ten  grammes  of  distilled  AAxter,  and  to  add 
two  or  three  drops  of  this  solution  to  a solution  of  one 
.gramme  of  chloral  in  four  of  Avater." 

* London  Medical  Record,  January  (5th,  I.S75. 
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The  success  which  has  attended  a small  series  of  some 
twenty  cases  of  intravenous  injection  of  chloral  seems  to 
have  rendered  some  practitioners  overbold;  and  the  worst 
is  that  they  do  not  always  perceive  the  cause  of  fatal  results 
when  these  have  been  produced.  In  a note  to  Professor 
Ore,  of  Bordeaux,  the  originator  of  this  practice,  Doctor 
Lande,  relates  a case  of  ovariotomy,  in  which  sleep  was  in- 
duced in  the  space  of  thirteen  minutes,  after  twenty-five 
grammes  of  an  aqueous  solution  of  chloral,  containing  five 
grammes  of  chloral,  had  been  injected.  The  insensibility 
produced  was  absolute,  and  the  operation,  owing  to  adhe- 
sions which  had  to  be  ruptured  with  the  hand,  lasted  about 
half  an  hour.  The  patient  soon  began  to  sink,  and  she 
died  in  little  more  than  an  hour  after  the  operation  had  been 
commenced.  There  was  a moderate  amount  of  hemorrhage, 
which,  in  the  ameniic  condition  of  the  patient,  the  reporter 
considers  suflicient  to  account  for  death.  Such  a conclusion, 
however,  M.  Jeannel  observes,  reporting  on  the  case  in  the 
Union  Medicaley  will  certainly  be  disputed,  since  it  is  far 
more  probable  that  death  arose  from  the  influence  of  fhe 
amestlietie  directly  introduced  into  the  circidation,  the 
efleets  of  which  could  be  neither  modified  nor  arrested. 
“The  whole  therapeutical  history  of  cldoral,”  he  adds, 
“should  teach  us  to  employ  it  with  the  greatest  cau- 
tion.” 

Chloral  hydrate  has  been  found  to  i)ro<luce  in  the  hands 
of  .Jolly  slight  symptoms  of  vascular  paralysis,  and  he 
recommends  that  these  should  be  noted,  ft  is,  therefore* 


best  to  employ  the  remedy  temporarily.  He  also  takes  note 
of  the  fact  that  habitual  drinkers  of  chloral  are  now  almost 
as  freciuently  met  with  as  opium  and  morphia  eaters. 

In  the  ex])erimeuts  of  Dr.  Pk  Mendel,  of  Berlin,  it  was 
found  that  doses  of  chloral  hydrate  sufficient  to  produce 
sleep  redueed  the  temperature  of  the  external  auditory 
canal.  Morphia  has  a like  (piality. 

Ore  was  the  first  to  inject  chloral  into  the  veins  in  tetanus  ; 
he  suggests  to  use  the  same  procedure  as  an  amesthetic  in 
surgical  operations.  It  is  condemned  by  the  learned 
societies  of  France  as  unwarrantably  dangerous.  Xeverthe- 
less,  experiments  were  continued  by  Ore,  De  Nefte,  and  Van 
Wetter  with  good  results,  witliout  any  of  the  dreaded 
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SUBCUTANEOUS  INJECTIONS  OF  CHLOKAL. 

diiuj^crous  coiisc“({uenct*.s,  siu'li  us  cinbolisni,  ])lil(.*bitis, 
bieinaturiu. 

Warlomont  {J)es  ■ injections  intra-veineuscs  de  ddoral 
conime  agent  d'anadhesie  ehirungicale.  Ann.  d'ocul)  dis- 
cusses the  advantages  and  disadvantages  of  the  injection  of 
chloral  into  the  veins,  as  an  ainesthetic  in  surgery.  His 
own  experience  extends  to  eleven  successful  cases.  ISIore 
than  thirty  are  reported  without  an  nnhivorable  result. 
“All  roses,  but  thorns  will  follow.”  Among  his  observa- 
tions are  two  on  the  eye;  an  enucleation,  and  an  extraction 
of  cataract,  both  with  aged  peoi)le  (08  and  74  years).  One  of 
these  cases  was  affected  with  chronic  bronchitis  and  em- 
l)hysematous  lung,  yet  this  condition  was  no  obstacle  to  the 
successful  result.  The  advantages  of  the  amesthesia  by 
intra-venous  injection  of  chloral  are: — ProniiJt  and  positive 
effect;  accuracy  of  the  dose;  amesthesia  is  followed  by  a 
protracted,  quiet  sleep;  absence  of  an  exciting  stage; 
absence  of  vomiting,  and  compatibility  with  derangement 
of  respiratory  organs. 

The  disadvantages  are : — Difficulty  of  execution  ; necessity 
of  utmost  care  and  caution;  the  long  duration  of  the  effects 
of  the  application ; possibility  of  embolism,  phlebitis,  hsema- 
turia,  and  intensity  and  long  continuance  of  its  effect,  with- 
ouf  the  possibility  of  counteracting  it. 

Subcutaneous  injections  of  chloral. — M.  Desnier  lays  special 
stress  on  the  necessity  of  burying  the  point  of  the  needle  in 
the  subcutaneous  tissue;  he  introduces  the  needle  alone, 
watches  it  to  see  if  any  blood  escapes  (in  which  case  he 
punctures  in  another  place),  and  only  finishes  the  operation 
when  he  is  certain  that  the  fluid  will  not  be  forced  into  a 
vein.  In  cases  of  sciatica,  he  injects  on  the  first  day  one 
syringeful  over  the  ])oint  of  exit  of  the  nerve,  and  another 
over  the  middle  of  its  course.  On  the  following  day  he 
makes  another  injection  over  the  external  po]>litis.  It  is  in 
tic  douleureux,  however,  that  he  looks  for  the  most  valuable 
services  from  the  injections. — Lyon  MeU. 

iSl.  Vulpian,  in  a communication  made  to  the  Acad,  de 
Med.  (.June  2db  states  that  he  has  very  fre<|uently  resorted 
to  intra-venous  injections  of  chloral  as  a nu'ans  of  ])roducing 
amesthesia  in  animals,  so  as  to  facilitate  vivi-sections ; and 
that  very  often  in  dogs  Inematuria  resulted  and  there  was 
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fomul  very  great  renal  congestion  manifested  by  redness 
and  eccliymoses  in  tlie  substance  of  tlie  kidney.  He  sus- 
pects the  same  effect  might  be  induced  in  the  luiman  species, 
thus  giving  rise  to  lesions  of  the  kidneys,  which  might  be- 
come permanent,  and,  perhaps,  result  in  ]>right’s  disease. 
~\Arch.  Gen.^  July,  1874.) 

C H L O R A I . ir  Y D 1 1 A T K . 

Chloral  hydrate  has  been  eni})loyed  in  hundreds  of  thoii- 
.sands  of  cases  by  meilical  men  without  jn-odncing  but  very 
few  deaths,  yet  in  the  hands  of  jiersons  not  in  the  profes- 
sion several  deaths  have  followed  its  indiscriminate  use,  or 
rather  abu.se.  According  to  Dr.  D.  AV.  Ivichardson,  the 
maximum  dose  is  ninety  grains,-and  with  one  hundred  and 
forty  the  slee])  would  be  dangerous.  Yet  deaths  have  been 
reported  from  sixty  to  one  hundred,  or  even  forty-live  grains, 
but,  as  stated  before,  not  ordered  by  a medical  man,  except 
in  one  or  two  instances.  In  recent  cases  rei)orted  by  Mr. 
]j.  Di'owning,  recovery  took  ])lace  after  the  use  of  one  hun- 
dred grains,  and  as  much  as  seven  pounds  has  been  used, 
in  increasing  do.ses,  by  one  individual,  without  any  very 
injurious  results. 

( )n  the  other  haml.  Dr.  Fuller  (Xroicef,  March,  1871)  rei'jorts 
a case  of  death  following  the  admiiiistration  of  thirty  grains 
in  a healthy  young  la<ly  ; and  Dr.  Schwaighofer,  of  Vienna, 
records  (Irish  Hospital  Gazette,  1878)  a similar  result  from 
the  same  dose  in  a drunkard.  Dr.  Dixon,  of  S])ringfield, 
Illinois,  reports  Jn  the  J^hiladrlphia  Medical  aiid  Surgical 
a case  of  delirium  tremens,  in  which  the  ])atient 
took  two  hundred  and  forty  grains  of  hydrate  of  chloral  in 
three  and  a half  hours  Avith  the  most  satisfactory  results. 
Dr.  Carroll,  U.  8.  A.,  also  re])orts,  in  the  Pidtadelphia  Med- 
ical Times,  the  death  of  a ])atient,  who  took,  with  suicidal 
intent,  foni’.hundred  and  eighty  grains  chloral  hydrate. 

The  following  interesting  case  of  delirium  tremens,  under 
the  care  of  Dr.  Da  (^osta,  was  re])orted  by  Dr.  Frank  AYood- 
bury* : — 

“ Mr.  A.,  thirty-five  years  of  age,  American,  a man  ot 


* At  a meeting  of  TMiilndelphia  County  Medical  .society.  April  lOtli, 
1878,  and  pui)lislied  in  ^Medical  and  Surgical  Reporter. 
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I'oi'Uuif  an<l  indulgent  in  Ids  habits,  had  been  always  a free 
liver.  Without  prei^aration,  he  was  induced  to  absolutely 
resign  all  alcoholic  stimulants.  Shortly  afterwards  he 
sought  medical  advice  for  sleej>lessness  and  nervousness. 
He  was  ordered  chloral,  and  found  it  very  soothing  in  doses 
of  twenty  or  thirty  grains  at  night.  Being  pleased  with  the 
effect  of  the  prescription,  he  discontinued  his  visits  to  Dr. 
Da  Costa,  and,  of  his  own  accord,  had  the  medicine  repeatedly 
renewed,  gradually  increasing  thefre([uency  and  the  amount 
of  the  dose,  so  that  he  constantly  took  from  a drachm  to  a 
drachm  and  a half  daily.  He  kept  up  this  jnactice  for  sev- 
eral months,  all  the  time  being  free  from  medical  supervi- 
sion. Although  he  was  remonstrated  with  by  several  mem- 
bers of  his  family  on  this  new  indulgence,  he  considered  the 
remedy  not  injurious  to  him,  and  as  he  liked  the  calming 
effects  from  it,  he  could  not  be  dissuaded  frojn  its  use.  After 
continuing  the  chloral  thus^  for  a period  not  short  of  four 
months,  he  lessened  the  dose,  and  then  stoi‘>ped  rather 
abruptly.  The  consequence  was  that  his  weakened  nerv- 
ous system  showed  signs  of  great  (listurl)ance,  and  an  attack 
of  characteristic  delirium  tremens  supervened,  with  the 
wildest  fancies  and  great  sleeplessness.  The  pulse  was  feeble 
and  moderately  accelerated;  the  first  sound  of  the  heart 
was  weak.  There  was  general  prostration  of  the  muscular 
system,  and  much  tendency  to  sweating.  Xo  odor  of  chlo- 
roform was  detected  in  his  breath,  and  of  course,  no  alcohol. 
He  conq)lained  of  nausea  and  loss  of  appetite;  his  tongue 
was  coated.  One  of  the  prominent  features  in  the  case  was 
a disposition  to  leave  his  bed  and  walk  about  the  room, 
while  the  muscular  weakness  was  strikingly  shown  in  the 
fact  that  he  was  very  soon  fatigued.  However,  it  recpiired 
a man  to  watch  over  him  constantly,  to  j^revent  his  leaving 
the  bed  and  trying  to  escape  from  his  room.  The  case  per- 
fectly recovered,  though  slowly,  under  the  use  of  small 
doses  of  morphine,  a nourishing  diet,  and  'a  moderate 
amount  of  alcoholic  stimuhnits. 

“ It  is  not  my  intention  to  make  any  remarks  upon  this 
interesting  case,  hut  simply  to  i)resent  it  in  tlu'  hope  of  con- 
trasting it  with  the  experience  of  others.  I may  state,  how- 
ever, that  a somewhat  similar  case  of  delirium  tremens  has 
been  rejiorted  by  Dr.  Elliot  (Lancfi,  p 7.")}).’’ 
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On  the  otlier  hand,  Dr.  Laurence  Turnbull,  in  his  recent 
work  on  Anaesthesia,*  reports  a case  in  which  he  “ directed 
the  eniploynient  of  chloral  hydrate  in  medicinal  doses,  for 
one  year,  as  a sedative  and  narcotic,  and  the  only  disagree- 
able result  com})lained  of  by  the  patient  was  that  it  caused 
a hot  feeling,  with  free  ])er.si)iration,  as  if  she’were  in  a hot 
l)ath.  It  was  withdrawn  at  the  end  of  that  time  without 
producing  the  least  disturbance  of  the  brain,  inflammation 
of  the  skin,  or  loss  of  memory  or  intelligence;”  and  he  in- 
clines to  the  opinion  that  ” other  causes  besides  the  hydrate 
of  chloral  may  have  produced  some  of  the  recorded  results.” 

At  a conversational  meeting  held  at  the  Hall  of  the  Col- 
lege of  Physicians,  Philadelphia,  April  10th,  1878,  the  sub- 
ject of  ” Chronic  Chloral  Poisoning”  was  discussed,  and 
Dr.  M.  O’Hara  recalled  a case  of  chloral  poisoning  in  a 
man  occurring  on  one  of  the  steamers  while  crossing  the 
Atlantic.  He  was  intemperate,  and  being  unable  to  get  his 
supply  of  alcohol,  took  to  drinking  chloral  instead.  The 
effects  were  very  much  like  those  of  alcohol,  as  he  had  an 
attack  of  delirium  tremens,  which  lasted  for  several  days. 
There  was  no  loss  of  muscular  power  in  this  case. 

Dr.  fiidlack  had  a case  of  nervous  disorder,  who  took  half 
an  ounce  of  chloral  hydrate  during  the  night,  using  up  four 
ounces  in  the  course  of  one  week,  and  absolutely  without 
l)ad  effects.  Another  case  took  it  in  ordinary  doses  for  more 
than  a year,  without  any  but  good  results,  but  he  has  re- 
cently lost  sight  of  the  patient,  and  does  not  know  of  his 
jiresent  condition. 

Dr.  Benjamin  Lee  said  that  when  chloral  was  first  intro- 
duced, while  it  was  still  somewhat  of  a curiosity,  he  gave  a 
mixture,  containing  ten  grains  to  the  ounce,  to  a lady  Just 
starting  for  the  South,  to  relieve  nervousness  and  inability 
to  sleep.  She  took  the  first  dose  the  night  before  sailing. 
He  had  given  her  very  strict  directions,  cautioning  her  not 
to’  exceed  the  dose  of  five  grains,  as  he  had  not  then  posi- 
tively determined  what  the  ordinary  dose  should  be.  Very 
shortly  after  her  arrival  at  her  home,  he  received  letters 
from  her  telling  of  the  delightful  effects  of  the  remedy. 


* Advantages  and  AVccidentsof  .Vrtilicial  AVmesthesia,  by  Laurence 
Turnbull,  M.D..  riiilndelpbia,  1K77.  Page  12S.  first  edition. 


hydiiatp:  of  chloral. 


219 


She  had  voluntarily  increased  the  dose,  and  was  depending 
upon  it.  She  returned  as  usual  the  following  winter  to 
Philadelphia,  when  he  found  that*she  was  habitually  tak- 
ing from  fifteen  to  twenty  grains  every  night.  As  she  was 
doing  well  in  other  respects,  he  did  not  consider  it  advisable 
to  interfere  immediately.  At  the  end  of  eighteen  months 
of  the  daily  use  of  the  chloral,  probably  never  exceeding 
twenty  grains  in  the  twenty-four  hours,  she  began  to  com- 
plain of  conjunctivitis  and  smarting  of  the  ejes.  By  ad- 
vice the  dose  was  diminished,  when  the  irritation  at  once 
disappeared.  He  concluded  that  this  conjestion  of  the  pal- 
]iebral  conjunctiva  was  only  one  of  the  efiects  of  the  long- 
continued  use  of  the  remedy.  After  this  she  again  passed 
from  notice,  and  resumed  the  chloral  in  large  doses.  She 
again  returned,  complaining  of  pains  in  the  wrists,  located 
in  the  radial  arteries,  which  was  probably  connected  with  a 
cardiac  disturbance  from  the  action  of  the  remedy  upon  the 
unstriped  muscular  fibre  of  the  heart.  Upon  discontinuing 
the  chloral  the  pain  in  the  wrists  ceased.  This  was  the 
second  indication  that  the  chloral  was  doing  harm.  The 
patient  is  still  under  observation. 

J)r.  Samuel  R.  Skillern  had  given  large  doses  without 
bad  results.  One  case  in  particular  he  recalled,  where  a 
hypnotjc  was  needed  to  relieve  restlessness  accompanying 
paralysis  following  apoplexy.  Less  than  one  hundred  and 
twenty  to  one  hundred  and  thirty  grains,  in  the  course  of 
the  evening,  would  frequently  haA'e  no  effect  whatever,  and 
the  patient  must  have  averaged  at  least  a drachm  each 
night  for  nearly  a year.  The  man  finally  died,  but  there 
was  no  evidence  that  chloral  liastened  his  death. 


Dr.  AV . R.  I).  Blackwood  had  a jiatient  to  whom  he  was 
giving  chloral  in  half  drachm  doses,  for  the  relief  of  neural- 
gia. P or  five  months  he  has  taken  thirty  grains  tliree  times 
dail^'v , combined  Avith  lironiide  of  ])otassium.  Bor  tAvo  Aveeks 
he  took  one  drachm  of  chloral  three  times  a day,  and  the 
only  bad  effect  noticed  Avas  a conjunctivitis  confined  to  the 
left  side.  J lie  chloral  Avas  finally  stopped  abrujitly,  but  no 
caII  effects  tolloAved.  There  Averc  no  nei’A’ous  symptoms, 
and  no  mu.scular  tremors  or  AA'cakness  ,■  in  tAA’o  days  later  he 
Avas  able  to  AA'alk  doAvn  stairs. 

l)i.  .James  Collins  spoke  of  a case  that  came  under  his  care 
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ill  1870.  a\ii  old  gentleman, suftering’  froniclironie  eystitisaiui 
enlarged  prostate,  obtained  great  benefit  from  one  or  two 
full  doses  of  chloral  daify.  He  was  subject  to  suppression 
of  urine,  and  at  such  times  he  complained  of  uncomfortable- 
feelings  after  the  medicine,  with  hot  face,  Hushes  of  heat, 
etc.,  but  as  soon  as  the  kidneys  liegan  to  work  this  would 
pass  away.  The  dose  was  increased  to  twenty-four  grains. 
The  siieaker  had  used  the  drug  frequently,  but  had  never 
seen  any  bad  effect  when  the  kidneys  were  acting  well. 

Dr.  Charles  K.  Mills  believed  that  an  explanation  of  tlie 
unsatisfactory  results  reported  may  be  found  in  the  fact  that 
there  are  two  classes  of  nervous  cases;  in  one  there  is 
cerebral  anemia,  *in  the  other  congestion  ; in  one  the  chloral 
does  good,  in  the  other  not.  He  had  found  that  where  an 
idiosyncrasy  against  morjihia  existed,  a iirevious  dose  of 
chloral  would  prevtait  any  bad  symptoms. 

Dr.  It.  A.  (deeman  rei)or(ed  a case  where  a dose  of  chloral 
always  produced  conjunctivitis  in  both  eyes. 

Dr.  M.  O’Hara  recommended  chloral  as  especially  valu- 
able in  relieving  the  cough  of  ])hthisis,  giving  at  a dose  four 
grains  of  chloi’al  with  live  droi)s  of  laudanum,  ami  one- 
drachm  of  syriq)  of  lactucarium. 

Dr.  Laurence  Turnbull  thought  that  the  chloral  not  only 
acted  ujjon  the  conjunctival  surface,  but  also  upon  tUe  retina 
in  certain  cases,  causing  dimness  of  vision  of  a temporary 
character.  This  effect  could  be  avoided,  in  his  opinion,  by 
coml)ining  with  the  chloral  a salt  of  potassa.  In  dis- 
<‘ases  of  the  kidney  it  cannot  be  readily  eliminated,  and  its 
effect  is  more  marked  and  continuous.  This  may  serve  as 
an  explanation  of  those  cases  wluu’e  ordinary  doses  are  fol- 
lowed by  alarming  symptoms. 

THE  USE  OF  CHLOLAL  IN  ALCOHOLISM. 


Dr.  Eiirstner,  of  Vienna,  is  (juoted  by  the  lamdon  Medical 
JiCCord,  on  this  subject,  as  follows: — 

“ In  the  first  i)ublished  cases  of  del  iriiini  tremens  treated  by 
chloral,  its  favorable  action  was  not  always  very  marked; 
sometimes  its  effect  was  teni})orary,  sometimes  altogether 
absent;  in  sonieof  the  cases toxic,sym])toms  were  caused,  and 
it  soon  became  evident  that  the  dose  necessary  to  produce  the 
desired  result  varied  within  very  wide  linuts.  It  must  never 
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be  for<?otteii  that  iiiaiiy  patients,  wlieii  they  first  eonie  under 
treatment,  still  have  a large  (inantity  of  uneliniinatcd  alcohol 
in  the  system.  Though  the  general  symptoms  of  depression, 
caused  by  large  doses  of  alcohol,  are  often  not  very  marked 
in  habitual  topers,  still  the  condition  of  the  ])ulse  deserves 
the  most  careful  consideration  in  deciding  the  dose  of  cliloral 
to  be  given.  Certain  patients,  not  necessarily  weak  and 
emaciated,  but  apparently  robust,  muscular  i)ersons,  often 
have  a remarkably  small,  frequent,  compressible,  occasion- 
ally irregular  pulse,  with  great  faintness  of  the  heart  sounds, 
and  a less  degree  of  motor  restlessness  than  usual.  The 
author  has  repeatedly  satisfied  himself  by  necropsies  that 
these  sjmiotoms  are  not  due  to  any  disease  of  the  heart ; they 
must,  therefore,  have  a central  cause.  Having  regard  to 
the  facts  that  chloral  has  been  joroved  experimentally  to 
have,  in  large  doses,  a jjaralyzing  action  on  the  heart  and 
vaso-motor  centres,  and  that  several  published  cases  show 
that  chloral  has  had  a pernicious  efiect  in  alcoholism,  it  is 
necessary  to  be  most  careful  in  the  administration  of  chloral 
in  the  cases  just  described.  The  author  believes  that  cases 
of  sudden  death  in  delirium  tremens,  after  the  administra- 
tion of  chloral,  are  to  be  explained  by  the  combined  cumu- 
lative action  of  alcohol  and  chloral  upon  the  vital  centres  in 
the  medulla.  It  may  be  urged  against  this  tlieoiy  that  sud- 
den death  is  by  no  means  uncommon  in  this  disease,  even 
when  no  chloral  has  been  given ; T)r.  Fiirstner  believes  that 
in  these  cases  the  alcohol  has,  of  itself,  been  sufficient  to  stay 
the  functional  activity  of  tlie  vital  centres ; it  is,  therefore, 
most  important  not  to  increase  this  danger  when  it  threat- 
ens, by  administering  chloral.  All  patients  who,  though 
api)arently  robust,  have  the  small,  fre([uent  and  compressi- 
ble pulse  described  above,  without  other  complications,  are 
treated  by  Fiirstner  without  chloral ; they  are  secluded  if 
they  cannot  be  kept  in  a general  ward,  and  small  doses  of 
wine  and  spirits  are  given  with  good  results. 

INFUTENCE  of  ohloral  hydrate  on  the 

OIR( 'ELATION  OF  TFIE  FUNDUS  OF  THE  EYE. 

Dr.  I.  H.  Arbuckle  ( Went  Hiding^  England,  Lunatic  Asy- 
lum Jxcports^^  vol.  V.)  finds  that  the  following  substances — 

* Quoted  by  Ringer,  Handbook  c.f  Tlicrapeutics,  page  334. 
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nicotia,  atropia,  hyoscyamia,  aconitia,  nitrite  of  amyl,  prus- 
sic acid,  strychnia,  morphia,  picrotoxine,  hydrate  of  chloral 
— pushed  even  to  a fatal  dose,  do  not  in  any  way  affect  the 
circulation  of  the  fundus  of  the  eye.  His  observations  were 
made  on  rabbits,  and  the  results  he  obtained  were,  with  re- 
spect to  some  of  these  agents,  confirmed  by  experiments  on 
man.  Hence  the  statement,  hitherto  generally  received,  that, 
the  retinal  circulation  corresponds  with  the  cerebral  circula- 
tion, changes  in  one  always  implying  changes  in  the  other, 
must  be  accepted  with  caution. 

POISONING  BY  HYDRATE  OF  CHLORAL 
AND  ITS  TREATMENT. 

In  a case  seen  recently  by  Dr.  J.  Milner  Fothergill,  of 
London,  of  complex  lung  and  heart  mischief,  to  which  was 
added  chloral  poisoning,  the  good  effects  of  strychnia,  con- 
firming Dr.  Liebreich’s  observations,  were  well  marked. 
The  patient  was  almost  at  once  relieved  from  the  attack  of 
dyspnoea,  in  the  middle  of  the  night,  to  which  he  had  long 
been  subject.  By  the  use  of  strychnia  during  the  day,  a 
narcotic  pill  at  bed-time  is  often  deprived  of  its  tendency  to 
produce  nocturnal  dyspnoea.  We  might  add  that  strychnia, 
in  combination  with  ammonia  and  senega,  might  be  found 
very  useful  in  the  after-treatment  of  congestion  of  the  lungs, 
from  the  excessive  use  of  sulphuric  ether  and  alcohol;  it  is 
surely  worthy  of  trial. 

Plydrate  of  chloral,  when  given  in  large  doses,  sometimes 
causes  dangerous  symptoms,  followed  by  sudden  death. 
Several  instances  are  recorded  of  medical  men  who  have 
taken  it  incautiously,  and  have  died  from  its  effects;  two 
cases  are  reported  in  the  Mediaal  Times  and  Gazette^  1871, 
vol.  i,  p.  367,  and  of  late  they  have  become  numerous.  The 
deaths  have  been  sudden,  and  no  remarkable  symptoms 
have  preceded  dissolution,  as  .observed  by  Dr.  Taylor.  The 
person  has  i)assed  at  once  from  sleep  into  death.  One  case 
proved  suddenly  fatal  by  causing  paralysis  of  tlie  heart  {Lan- 
cet, 1871,  vol.  i,  p.  440).  “In  the  fatal  cases  which  have 
occurred,  the  principal  aiipearances  noted  were  congested 
state  of  the  brain  and  its  membranes.”  Doctors  Taylor  and 
Tuke  have  given  it  as  their  opinion,  based  upon  one  case, 
that  the  long-continued  use  of  chloral  might  have  produced 
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a diseased  condition  of  the  brain,  which,  by  the  sudden 
withdrawal  of  the  narcotic,  might  have  caused  the  accus- 
ation of  murder  (a  man  in  a fit  of  passion,  for  some  trivial 
cause  throws  a petroleum  lamp  at  his  wife,  which  ignites 
her  dress,  and  death  is  the  result,  by  burning).  I have 
directed  the  employment  of  chloral  hydrate  in  solution  in 
medicinal  doses  for  one  year  as  a sedative  and  narcotic,  and 
the  only  disagreeable  result  complained  of  by  the  patient 
was  that  it  caused  a hot  feeling,  with  free  perspiration,  as  if 
she  were  in  a hot  bath ; it  was  withdrawn  at  the  end  of  that 
time  without  j^roducing  the  least  disturbance  of  the  brain, 
inflammation  of  the  skin,  or  loss  of  memory  or  intelligence. 
We  have  had  no  fatal  cases,  therefore,  I believe  that  other 
causes  besides  the  hydrate  of  chloral  may  have  produced 
some  of  the  recorded  results. 

In  the  treatment  of  poisonous  doses  of  the  hydrate  of  chloral 
the  stomach-pump  should  be  used,  and  the  stomach  well 
washed  out  with  a decoction  of  green  tea.  The  same  treat- 
ment as  for  poisoning  by  oiniim  is  indicated,  i.  e.,  employ  the 
physiological  antidotes,  such  as  atropia  and  strychnia  in 
hypodermic  injections  of  the  to  of  a grain.  Maintain 
artificial  respiration  for  several  hours.  If  necessary,  employ 
the  galvanic  or  faraday  ic  current.  Administer  for  six  or  seven 
hours  brandy  and  beef  tea,  in  mucilage  of  gum  acacia,  per  rec- 
tum. When  consciousness  returns,  keep  the  patient  moving, 
and  apply  flagellations  and  frictions  to  the  body.  When  able 
to  swallow  give  brandy,  beef  tea,  coffee,  effervescing  drinks. 
The  patient  must  be  closely  watched  by  an  attendant. 

In  cases  of  chronic  poisoning  by  chloral: — First  apply 
warmth,  and  furnish  warm  air.  Second,  sustain  the  body 
by  an  abundance  of  food,  especially  warm  milk,  with  a 
little  lime-water,  and  stimulants,  say  every  two  or  three 
hours,  one  or  two  ounces  of  brandy  or  whiskey  to  half  a pint. 

THERAPEUTIC  EFFPICTS  OF  HYDRATE 
OF  CHLORAL. 

Chloral  in  Traumatic  Tetanus. — Chloral  lias  been  found  to 
be  exceedingly  valuable  in  relieving  and  curing  cases  of 
tetanus  and  trismus.  There  have  been,  up  to  June,  1879, 
forty-one  cases  of  tetanus  treated  by  this  agent,  in  which 
there  has  been  twenty-six  recoveries,  and  fifteen  deaths. 
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No. 

Reported  By 

Mode  op  Treatment. 

. 

c. 

K 

(5 

O S 

M * 

1 

W.  B.  Cluness 

Chlortil  alone 

1 

1 

2 

M.  Verneuil 

Chloral  alone 

1 

1 

(MM.  Dubreuil,  Lavaux, 

(Jhloral  and  continuous  | 

1 andOnimus 

current.  / 

2 

o 

Dr.  Dufoiir 

Chloral  alone 

1 

1 

6 

M.  Guyoii 

Chloral  alone 

1 

1 

7 

M.  Le  P'ort 

(’hloral  alone 

1 

1 

8 

Mr.  Tay 

Chloral  alone 

1 

1 

9 

E.  R.  lienton 

Chloral,  belladonna,  and 

potas.  bromid 

1 

1 

10 

Thos.  G.  Duncan 

Chloral  and  Calabar  bean 

1 

1 

11 

Preston  Peter 

Chloral  and  ("alabar  bean 

1 

1 

12 

John  W.  Ogle 

•Chloral,  belladonna,  and 

ice  to  spine 

1 

1 

13 

Mr.  Croft 

Chloral  alone 

1 

1 

14 

Mr.  Paget 

Chloral  alone 

1 

1 

15 

J.  Suvdam  Knox 

Chloral  alone 

1 

10) 

to  > 

C.  Macnamara 

('hloral  alone 

7 

6 

1 

22] 

23  1 

M.  Garnies 

Chloral  alone 

24  j 

25) 

to  > 

Dr.  Widerhofer 

( 'hloi'al  alone 

10 

4 

6 

34/ 

85 

F.  Aucbenthaler 

( 'hloral  alone 

1 

1 

30 

Dr.  Beck* 

( 'hloral  alone 

1 

1 

37 

Dr.  R.  J.  Levis 

( 'hloral  alone 

J 

1 

38 

Dr.  Wm.  Hunt 

Chloral  alone 

1 

1 

39 

1 )r.  .1.  C.  Ross 

Chloral  alone 

1 

1 

40 

Dr.  ^’elaplana 

( 'hloral  alone 

1 

1 

41 

Dr.  H.  g!  Below 

Chloral  tilone 

1 

1 

41 

15 

26 

Dr.  O.  Liebreichf  states  that  chloral  does  not  act  by 
removing  the  cause  of  tetanus,  but  simply  by  counteracting 
its  effects,  and  that  its  use  must  therefore  be  persisted  in, 
so  long  as  tiie  muscular  sjiasni  continues  to  recur. 

CliUrral  hydrate,  in  obstinate  vomiting  of  pregnam-g. — Dr. 
PI.  .1.  Kobinson,  of  .lackson  ville,  Pdorida,Avrites  to  a friend  of 
mine  that  lie  lias  used  with  success  hydrate  of  chloral  in 
two  drachm  doses,  and  repeated  in  an  hour  or  two  if  neces- 
sary, in  obstinate  vomiting  of  i)regnancy  when  the  stomach 
ejected  everything,  and  sleep  was  almost  impossible.  It 
furnished  relief  and  slec])  for  four  to  six  hours,  and  was 
gratefully  ap])reciated.  It  coidd  be  mixed  with  starch  or 
gum  water,  so  as  to  not  irritate  the  living  menibrane  of  the 
bowels. 


* Table  in  part  compiled  by  Dr.  Joseph  K.  Reck,  Fort  Wayne, 
Indiana. 
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Chloralin  Eclainjisia.—Tir.  ,1.  Hasten,*  of  Whitfield,  Penn- 
sylvania, reports  a case  of  eclampsia  siiccesfully  treated 
with  chloral  hypodermically.  He  remarks: — 

“I  found  my  patient  with  strong  convulsive  movements 
of  the  facial  muscles  and  muscles  of  the  extremities,  and 
was  informed  by  her  attendants  that  this  was  the  second, 
and  a very  severe  convulsion.  Failing  to  procure  either 
chloroform  or  ether,  I felt  that  I was  in  very  close  quarters, 
with  a responsible  and  dangerous  case  on  my  hands,  and 
that  the  i)ulse,  which  was  very  weak  and  fluttering,  forbade 
the  use  of  the  lancet. 

“ Being  thrown  entirely  upon  my  own  resources,  and  con- 
sidering myself  justified  in  using  any  remedy  that  offered  a 
hope  of  success,  I immediately  dissolved  what  I judged  to 
be  ten  grains  of  chloral  hydrate  in  a small  quantity  of 
water,  and  injected  it  subcutaneously  in  the  left  leg.  The 
convulsive  movements  soon  ceased,  and  I was  gratified 
beyond  expression  to  see  my  patient  begin  to  rally,  although 
nearly  half  an  hour  passetl  before  she  could  control  the  mus- 
cles of  deglutition,  after  which  I administered  the  chloral, 
in  combination  with  bromide  of  potash,  about  ten  grains 
each,  every  hour.  There  was  complete  blindness  for  over 
an  hour,  but  no  symptoms  of  a return  of  the  convulsions 
until  seven  a.  m.,  of  the  24th.  She  then  informed  me  that 
the  pain  in  her  stomach  was  returning,  and  that  she  was 
getting  blind  again,  precursor  to  a third  convulsion.  I 
commenced  crowding  the  chloral  and  bromide,  and  the 
attack  was  warded  off. 

“There  was  no  return  of  the  convulsions,  nor  any  symp- 
toms, after  this  period.  It  was  not  until  three  days  after 
confinement  that  she  realized  that  her  labor  had  taken 
place.  T saw  the  patient  on  the  second  day  of  June,  and 
found  her  getting  along  fully  as  well  as  in  previous  con- 
finements. 

I attribute  the  good  results  in  this  case  to  the  prompt 
administration  of  the  chloral  hy2)odermically.  I was  unable 
to  examine  the  urine  for  albumen,  from  the  fact  that,  from 
the  first  convulsion  until  forty-eight  hours  after,  there  was 
complete  suppression  of  urine.” 


♦ Medical  and  Surgical  Reporter. 
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This  agent  has  been  found  useful  in  all  general  convul- 
sions and  spasmodic  diseases,  which  depend  on  direct  dis- 
turbance of  the  central  nervous  system,  but  is  contra-indi- 
cated in  hysterical  convulsions,  owing  to  the  initial  excite- 
ment which  is  so  often  present.  It  is  best  to  avoid  it  also, 
dr  give  it  with  great  caution,  in  ulcerations  of 
vice,  in  gouty  states,  in  typhoid  fever  (see  our  experiments), 
and  in  disturbances  of  the  circulation.  (Liebreich.)  Chlo- 
ral hydrate  should  be  given  with  great  caution  to  patients 
with  cardiac  disease.  (Rosenstein.) 

Fothergill  points  out  the  fact  that  in  an  ana?niic  condition 
of  the  nervous  centres  chloral  is  contra-indicated ; and  Da 
Costa  advises  caution  in  its  administration,  and  remarks 
that  “ in  cases  of  cardiac  debility,  and  in  dilation,  or  much 
obstruction  of  the  heart,  it  is  generally  contra-indicated.” 

A distinguished  alienist.  Dr.  Given,  who  has  a i)rivate 
institution  (“Burn-brae,”  Clifton,  Delaware  Co.,  Pa.)  for  the 
treatment  of  the  insane,  informs  the  writer  that  chloral  hy- 
drate has  been  found  by  him  very  valuable  in  various  forms 
of  insanity  in  procuring  sleep  and  allaying  nervous  agitation. 

Dr.  Kerlin,  chief  physician  of  the  Training  Scliool  for 
Feeble-Minded  Children,  at  Media,  Delaw'are  C’o.,  Pa.,  com- 
bines the  chloral  with  bromide  of  potassium  in  chorea,  epi- 
lepsy, and  various  forms  of  nervous  disturbance  in  children, 
with  the  most  happy  results, — i.e.,  in  procuring  refreshing 
sleep. 

Retention  of  urine  relieved  by  Chloral — Dr.  Tidd  reports 
the  case  of  a young  woman,  in  the  ninth  month  of  preg- 
nancy, who  had  not  urinated  for  twenty-four  hours,  as  a 
result  of  which  the  bladder  was  enormously  distended. 
Catheterization  w'as  tried,  but  failed,  in  con.se(pience  of  the 
swelling  and  of  the  deviation  of  the  urethra.  Puncture  of 
the  bladder  was  proposed,  but  the  patient  refiused  to  consent 
to  it.  Ten  grains  of  chloral  were  then  ordered  every  half- 
hour.  It  produced  a deep  sleep,  during  which  the  patient 
passed  unconsciously  an  enormous  quantity  of  urine.  The 
evacuation  commenced  five  minutes  after  the  second  dose  of 
the  solution.  The  retention  did  not  return,  and  seven  days 
later  the  patient  was  delivered  of  a healthy  child. — Jour,  de 
Med.  de  Bordeaux. 

Chloral  in  Migraine.— T>r.  Seure,  in  the  Bull  de  Therapeu- 
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strongly  recommends  the  administration  of  chloral  in 
enema,  on  the  occurrence  of  the  paroxysms  of  migraine, 
having  found  it  almost  infallible,  and  exempt  from  the  dis- 
advantages attendant  on  other  modes  of  giving  this  sub- 
stance, and  far  preferable  to  the  employment  of  morphia, 
quinine,  etc.,  for  the  same  purpose.  He  gives,  according  to 
the  sex  or  robustness  of  the  patient,  from  one  and  a half  to 
three  grammes  in  a glass  of  tepid  water,  the  effect  of  the 
chloral  being  rendered  still  more  prompt  by  the  addition  of 
a tablespoonful  of  brandy.  If  a sense  of  burning  in  the 
rectum  is  excited,  this  may  be  prevented  by  adding  the  yolk 
of  an  egg,  or  by  substituting  tepid  milk  for  the  water.  When, 
as  in  some  persons,  there  is  difficulty  in  retaining  theenemata, 
the  quantity  of  the  liquid  may  be  diminished,  and  a drop  or 
two  of  laudanum  added. 

Chloral  Hydrate  in  Chorea. — In  the  treatment  of  chorea 
sleep  is  of  the  first  importance,  and  it  should* be  quiet  and 
long-continued.  According  to  the  most  recent  experience, 
hydrate  of  chloral  has  proved  an  extraordinarily  valuable 
remedy  in  the  treatment  of  chorea,  especially  in  cases  where 
the  violence  of  the  jerkings  interferes  with  sleep,  or  the 
sleep  is  itself  disturbed  by  spasms  at  night.  If  the  intensity 
of  the  movements  exhaust  the  patient  at  night,  it  is  well  to 
give  a dose  or  two  during  the  day,  in  order  to  secure  a few 
hours  of  sleep.  This  usually  comes  very  speedily,  and  the 
muscular  disturbance  is  soon  ((uieted. 

In  conjunction  with  this  remedy  our  best  authorities  ad- 
vise full  doses  of  Fowler’s  solution  of  arsenic.  For  many 
years  it  has  been  given  with  the  best  effect  and  with  no  bad 
consequences,  double  the  doses  mentioned  in  the  text-books 
namely,  from  five  to  eight  drojis  of  Fowler’s  arsenical 
solution  for  children  from  eight  to  ten  years  old,  and  from 
eight  to  twelve  drops  for  adults,  three  times  a day.  It  is 
best  to  give  this  preparation  not  by  drops,  but  mixed  with 
aromatic  water  and  syrup. 

^yp^otics  and  aiifesthetics  niay  be  entirely  dispensed  with 
in  slight  and  moderate  cases  of  chorea,  but  they  are  of  great 
\alue  in  extreme  cases,  where  the  excessive  muscular  rest- 
lessness and  sleeplessness  threaten  to  exhaust.the  organism. 
Von  Ziemssen*  decidedly  prefers  chloral  hydrate;  it  almost 
* Practice  of  Medicine.  Ziemssen. 
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always  acts  promptly  and  surely.  By  day  or  night  a dose 
of  from  fifteen  to  eighty  grains  is  followed  by  quiet  sleep 
and  cessation  of  the  muscular  activity. 

Other  authors  have  recommended  chloral  hydrate  in  se-  ’ 
vere  cases,  as  “ Frerichs,”  “ Gairdiier,”  “ J.  Russel,”  ” Bou- 
chut  and  Verdalle.” 

” Gairdner  ” saw  a case  of  chorea  in  a girl  of  eight  years, 
who  took  by  mistake  a dose  of  sixty  instead  of  thirty  grains 
of  chloral  hydrate,  and  after  recovery  from  her  intoxication 
was  found  to  have  entirely  lost  her  chorea.  “Frerichs” 
gave  it  in  the  dose  of  eighty  grains  to  a male  of  seventeen 
3'ears  with  severe  chorea.  The  result  was  a refreshing  sleep 
of  five  hours.  “ Russell  ” obtained  good  results  in  the  fifth 
month  of  pregnancy,  after  bromide  of  potassium  had  been 
given  in  large  doses  without  success.  “ Bouchut’s  ” patient 
of  fourteen  and  a half  years,  with  chorea  and  dementia,  took 
forty-five  grains  a day  for  twenty-seven  days,  making  in  all 
somewhat  over  two  and  a half  ounces,  spent  almost  the 
whole  time  in  sleep,  and  suftered  no  visible  bad  results  from 
the  chloral.  Improvement  appeared  from  the  fifth  day  of 
the  use  of  the  chloral,  and  the  case  was  coniidete  on  the 
twenty-eighth  day.  “ Verdalle’s  ” patient  of  eleven  took 
very  nearly  three  ounces  in  fifteen  days.  The  improvement 
began  to  appear  on  the  first  day  the  medicine  was  given,  or 
the  fourteenth  of  the  disease.  In  certain  forms  of  chorea, 
either  associated  with  or  depending  upon  a rheumatism  or 
tuberculosis,  benefits  have  been  derived  by  associating  the 
hydrate  of  chloral  with  actecca  racemossa  in  the  fonii  of 
tincture,  fifteen  miniims  ter  a die. 

Chorea  treated  meeeHufulhj  hij  injections  of  hijdrate  of  chlo- 
ral, by  Drs.  Goltzand  Auger,  after  eserine  and  subcutaneous 
injections  of  morphia  had  been  tried. — This  drug  cannot  be 
employed  subcutaneously,  owing  to  its  tendency  to  produce 
local  irritation,  whilst  when  given  in  the  form  of  mixture 
or  syrup  it  occasions  nausea.  When  intro<luced  into  the 
large  intestines  it  does  not  produce  any  remarkable  sensa- 
tion of  burning,  or  any  secondary  symptoms.  They  com- 
menced with  the  admin i.st ration  of  forty-five  grains  of  chlo- 
ral twice  a day  in  the  form  of  enemata.  Only  slight  improve- 
ment occurred  at  first,  and  they  increased  the  dose  to  sixty 
grains  twice  a day.  Under  this  treatment,  complete  recov- 
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eiy,  which  was  not  followed  by  any  relapse,  took  place  in 
fifteen  days.* 

fseo/  Chloral  in  Diphtheria —\)x.  Rokitansky  {MedieAn- 
ische-Chirurgische  Bandschau,  November,  1878)  has  used 
fifty  j)er  cent,  solution  of  chloral  in  three  cases  of  diphtheria 
which  had  resisted  the  usual  remedies,  such  as  salicylic  acid, 
carbolic  acid,  etc.,  and  every  time  with  the  same  results. 
The  solution  was  applied  every  half  hour  with  a camel’s 
hair  1-rush,  and  caused  but  very  little  pain  except  in  one 
case,  where  the  tongue  was  thickly  covered  with  a layer 
of  dii)htheretic  matter. 

After  the  solution  had  been  applied  three  times,— i.e.,  one 
hour  and  a half  after  the  first  application— large  pieces  of 
membrane  could  be  easily  removed  with  the  brush.  The 
underlying  portion  of  the  mucous  membrane  was  red,  and 
covered  with  fine  granulations.  As  soon  as  the  normal 
tissue  could  be  seen,  weaker  solutions  of  chloral  were  grad- 
ually used,  during  the  week,  at  the  end  of  which  the  pa- 
tients entirely  recovered. — London  Medical  Record  Decem- 
ber 15,  1878. 

LOC’AL  AX.RSTHETIC  APPLICATION  OF  HY- 
DRATE OF  CHLORAL. 

Camphor  and  chloral  when  mixed  in  equal  parts  form  a 
thick  oleaginous  and  transparent  liquid  which,  according  to 
Prof.  Howell  of  this  city,  is  one  of  the  best  local  anaesthet- 
ics he  has  ever  employed.  I have  made  this  beautiful  pre- 
paration, and  have  made  numerous  satisfactory  experiments 
with  it  in  relieving  pain  when  applied  locally. 

Dr.  Wni.  .1.  Tocher  recommends  the  following  for  a cam- 
phor-chloral liniment,  which  has  a powerful  anti-neuralgic 
action  : Chloral  hydrate  and  carnidior,  of  each  one  ounce  ; 
glycerine  six  ounces.  Powder  the  camphor,  using  a few 
drops  of  rectified  spirits,  mix  wdth  the  chloral  and  allow  to 
stand  until  the  mixture  becomes  liquid,  adding  glycerine. f 

CHI.ORAT.  AS  A COUNTER-IRRITANT. 

Among  the  many  uses  to  which  chloral  has  been  put,  w'e 
have  not  met  before  w'ith  the  following  from  Uie  Bulletin 


* I’ractloner,  December,  1876. 
t London  Medical  Record,  .lanuary  loth,  1S78. 
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Therapeutique : Made  into  a mass  with  gum  tragacanth, 
spread  on  a paper  and  applied  to  the  skin,  it  will  produce  a 
blister  without  pain  ; applied  as  powder  on  cotton,  it  causes 
a painful  burning  sensation.  By  the  former  method  a por- 
tion is  absorbed  and  the  patient  falls  asleep.  Its  action  is 
not  so  uniform  as  cantharides,  but  as  a mild  visicant,  or  an 
agreeable  revulsive,  the  writer  would  recommend  such  chlo- 
ral paper  to  physicians,  the  more  so  as  it  will  keep  for 
months  without  losing  its  activity,  if  well  prepared. 

BUTYLCHLOBAL  HYDRATE. 

When  I described  this  agent  in  my  first  edition,  it  was 
termed  croton-chloral ^ but  since  ( 1875)  it  has  been  determined 
that  it  is  trichlorbutplaldehycl,  which  is  butylaldehyd 
CiHgO,  with  3PI  replaced  by  3C1.  The  hydrate  contains  a 
little  over  nine  per  cent,  of  water.  It  is  prepared  by  passing 
chlorine  gas  into  acetic  aldehyd  2)laced  in  a refrigerating 
mixture,  dissolving  the  dry  mass,  after  distillation,  in. hot 
water,  allowing  it  to  crystallize.  .It  crystallizes  from  the 
water  in  thin  white  scales  of  a silkv  lustre,  is  freelv  soluble 
in  alcohol  and  hot  water,  but  not  soluble  in  cold  water. 
The  alkalies  decompose  it. 

Administered  to  animals,  it  jiroduces  amesthesia  with 
some  degree  of  excitement.  If  the  dose  be  large,  it  destroys 
the  animal  by  arresting  the  action  of  the  heart.  In  man 
it  produces  amesthesia,  sleej^  and  relief  of  pain  in  doses  of 
from  ten  to  thirty  grains,  the  sensibility  of  the  skin  of  the 
face  being  first  affected,  and  then  the  lower  extremities, 
followed  by  sleep  which  is  deej^  and  lasting,  if  not  disturbed, 
for  two  hours. 

Its  taste  is  like  chloral  hydrate,  acid  and  disagreeable, 
leaving  its  impression  on  the  throat,  and  is  not  to  be  disguised. 
It  has  received  a reputation  for  the  cure  of  neuralgia  of  the 
fifth  ])air,  and  especially  in  that  most  painful  form,  tic 
douloureux.  It  has  no  advantages  in  other  forms  of  neural- 
gia, insomnia,  nervous  headache,  or  as  a palliative  in  dys- 
menorrhmal  neuralgia  over  the  hydrate  of  chloral.  It  is 
very  difticult  to  obtain  it  pure.  By  some  good  authorities  it 
is  stated  to  be  entirely  unsatisfactory  in  its  results,  having 
produced  in  their  hands  excitement,  irritation  of  the  throat,, 
nausea,  and  vomiting. 
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Dr.  Oscar  Liebreich,  who  introduced  this  valuable  agent 
into  the  service  of  medicine,  has  made  a series  of  experi- 
ments with  butylchloral  upon  rabbits  and  the  human  sub- 
ject, which  are  reported  in  the  Centralbl.  /.  d.  Med.  Wis- 
sensch.  This  distinguished  authority  found  that  in  animals 
it  produced  antesthesia  of  the  head  without  loss  of  sensibility 
of  the  rest  of  the  body ; and^in  man  anaesthesia  of  the  fifth 
nerve  only. 

To  a child  aged  four  and  a half  years,  after  trials  had  been 
made  with  smaller  doses,  2.5  grm.  of  butychloral  v eie  given 
in  sweetened  water.  It  soon  fell  into  a sleep,  from  which  it 
could  be  aroused  by  pinching  its  arms,  falling  again  into 
slumber  as  soon  as  the  irritation  ceased.  Irritation  of  the 
cornea,  however,  had  no  effect,  and  it  appeared  to  be  entirely 
without  sensation.  This  want  of  sensibility  was  noticed 
even  wdien  the  child  was  roused  from  sleeji;  but  the  nasal 
mucous  membrane,  on  the’other  hand,  "was  sensitive.  To 
lunatics  five  grm.  were  given,  and  sleep,  with  amesthesia, 
produced  while  the  patients  remained  seated  upon  their 
chairs,  to  such  an  extent  were  the  sensibility  and  reflex 
irritability  of  the  body  maintained.  Contrary  to  expectation , 
this  remedy  has  afforded  but  slight  relief  in  cases  of  tic  dou- 
loureux, but  he  recommends  it  as  affording  temporary 
relief  in  trigemminal  neuralgia. 

In  the  transactions  of  Medical  Society  of  the  State  of 
Pennsylvania,  vol.  xii,  part  i,  1878,  in  the  report  of  Com- 
mittee of  Revision  of  the  U.  S.  Pharmacopcea,  “Croton 
Chloral”  through  Dr.  H.  H.  Smith,  w’as  not  recommended 
for  introduction  into  the  list  of  therapeutic  agents.  AVe  are 
of  the  opinion  that  “croton  chloral”  has  been  hastily  de- 
nounced because  most  of  the  drug  used  must  have  been 
impure  to  have  caused  all  that  is  charged  against  it. 

Ringer*  says  croton  chloral  is,  perhaps,  the  most  erticacious 
remedy  in  facial  neuralgia.  In  neuralgia  due  to  carious 
teeth,  in  facial  neuralgia  in  old  people,  in  wdiom  the  disease 
is  most  obstinate  and  severe,  it  is  alike  beneficial. 


* Hand  hook  of  therapeuticp,  Ringer,  1879. 
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CIIAPTEli  Vlll. 

Inhalers  ot’Hawksley,  Hearn,  Cheatham,  Lente,  Allis,  Morgan,  Rich- 
ardson, Angrove,  and  Clover  for  ether.  Inhalers  of  Allis  and  Skin- 
ner tor  chloroform,  Inhaler  of  Thomas  for  nitrous  oxide  gas.  In- 
halers of  J.  F.  Clover,  F.  R.  C.  S.,  and  Codman  & Shurtleft'for  nitrous 
oxide  gas  and  ether.  Bonwill  method  of  amesthesia  by  rapid  respi- 
rations. 

i\Iost  of  the  inhalers  in  use  are  made  with  the  object  of 
heatintr  the  ana3sthetic  used,  to  furnish  a large  evaporating 
surface  or  to  serve  the  purpose  of  allowing  an  admixture  of 
atmosiiheric  air  with  the  gas  or  licpiid  to  be  inhaled. 

HAWKSLEY  INHALER. 

It  consists  of  “a  glass  vessel  capable  of  holding  ten 
ounces  of  ether,  with  an  inlet  valve  for  air,  and  its 
sliding  tube  is  graduated  in  ounces  for  the  purpose  of 
measuring  the  quantity  of  ether  consumed.  A pipe  con- 
veys the  vapor  to  the  face-piece,  the  edge  of  wdiich  is  sur- 
rounded by  a water  cushion  to  secure  exact  adaptation. 
There  is  also  a shutter  valve  for  regulating  the  admission  of 
air,  either  at  the  beginning  of  an  operation  or  during  its 
course.  It  has  also  an  additional  pipe,  furnished  with  a 
valve,  which  conveys  the  expired  vapor  to  the  floor.”  This 
latter  is  a useful  addition,  when  employed  in  a hospital 
where  a large  number  of  patients  are  to  be  etherized  in  suc- 
cession, so  that  the  ether  is  not  diffused  in  the  air  around 
the  operator.  When  in  use,  the  vessel  in  wliich  the  ether 
is  contained  is  immersed  in  water,  heated  to  100°,  which 
promotes  a more  rapid  and  equable  evaporation  of  the  ether. 
‘‘Ether  boils  at  about  90° ; but  before  tlie  quantity  contained 
in  the  vessel  has  reached  that  point,  the  temperature  of  the 
surrounding  water  will  have  fallen.”  This  is  a valuable 
inhaler;  it  is  too  complicated  for  every-day  use  by  the 
physician  or  surgeon,  but  will  be  found  very  useful  in  large 
hospitals,  and  cause  a great  saving  in  the  amount  of  ether 
employed. 

In  the  most  recent  ether  inhaler  invented  by  a gentleman 


lIKAr.X  S ETHER  INHALER. 


of  frivat  ]ir{u-tical  experience,  it  has  two  most  positive 
advantages;  tliere  is  no  waste  of  ether  or  diffusion  in  the 
room;  second,  tlie  cloth  can  be  removed  and  the  water 
j)ressed  out  of  it,  and  again  emitloyed,  being  free  from  all 
moisture  and  carbonic  acid. 


H KAHN’S  ETHER  INHALER 


Is  named  after  its  inventor.  Dr.  Joseph  AV.  Hearn,  of  this 
city,  wiio  has  had  an  extended  experience  in  the  administra- 
tion of  amesthetics. 


Fig.  lb. 


The  inhaler.  Fig.  15, 
has  its  outer  case  A made 
of  thin  sheet  metal,  hav- 
ing the  lower  edge,  which 
j)  comes  in  con  tact  with  the 
face,  covered  with  rub- 
ber. 

Inside  of  this  case  a 
screen  of  wire  gauze  B is 
fitted,  which  comes  op- 
posite the  lower  joint,  as 
^ at  A. 

The  lint  or  canton  llan- 
nel  upon  which  the  ether 
is  poured  is  shown  at  C, 
and  is  held  in  place  be- 
tween the  wire  gauze 
B screen  B and  the  funnel 
shaped  top  D. 

Tlie  object  of  tliis  in- 
haler is  to  furnisli  an 
undiluted  ether  vapor, 
and  ])revent,  as  it  should 
when  ether  is  used,  the 
])atients  inhaling  the  sur- 
A rounding  atmosphere. 
The  time  ro([uired  to  pro- 
duce comjdete  ainesthe- 
sia,  in  ordinary  cases,  is 
from  five  to  ,eig]i(  min- 
utes. 


“ Anotl\or  object  of  the  inhaler  is  economy;  it  rarely  re- 
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quiring  more  thru  two  or  three  ounces  of  ether  to  produce 
the  full  effect,  for  which  reason  it  is  especially  adapted  to 
hospital  use.  The  apparatus,  by  confining  the  ether  vapor, 
prevents  in  a great  degree  the  impregnation  of  the  atmos- 
phere in  the  room.”  If  the  patient  needs  air  the  inhaler 
can  be  withdrawn  between  every  second  or  third  inspiration. 

Almost  all  American  surgeons  erpploy  ether  in  the  various 
operations,  even  for  the  most  delicate,  viz.,  on  the  eye  and 
ear.  In  Great  Britain  and  Ireland,  the  surgeons  for  a time 
employed  chloroform  to  the  almost  entire  exclusion  of  ether, 
but  within  the  last  few  years  the  subject  of  the  greater  dan- 
ger in  the  use  of  chloroform  has  excited  much  attention, 
and  many  of  them  have  changed  their  views,  especially  since 
the  visit  of  Dr.  B.  J.  Jeffries,  of  Boston,  Massachusetts. 

CHEATHAM’S  ETHER  INHALER. 

This  operates  by  replenishing  the  evaporating  surface 
without  removing  it  from  the  face.  A patient  cannot  be 
etherized  as  quickly  with  it  as  with  the  common  cone,  but 
with  much  less  ether,  and  by  it  you  avoid  the  disagreeable 
effects  of  having  the  ether  permeating  every  part  of  the  office 
or  house  in  which  it  is  used.  Its  convenience  of  application 
is  also  quite  obvious.  The  ease  with  which  the  face-piece 
(being  paper)  can  be  removed  immediately  after  use  and 
thrown  away  is,  I think,  a strong  recommendation  in  its 
favor. 

The’apparatus  consists  of  a tin  cup  (Fig.  16,  A)  holding  in 


Fig.  16. 

the  inside^  a sponge  as  an  evaj:>orating  surface,  and  con- 
nected from  the  top  by  rubber  tubing  with  the  bottle  that 
contains^the  anpesthetic.  This  tube  has  attached  to  its  dis- 
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tal  end  a cap  D,  that  will  fit  over  the  neck  of  almost  any 
bottle,  thus  doing  away  with  Lente’s  graduated  bottle. 

Mode  of  using  the  Inhaler.— a cone  of  paper,  cut 
the  top  off,  so.  when  the  tin  cup.  A,  is  slipped  inside  the  top 
of  the  cup  it  will  protrude  a line  or  two  from  the  top  of 
cone.  Place  tin  cup,  B,  over  both  cup  and  cone,  screw  it 
down  tightly  by  means  of  nut,  C,  and  you  have  the  cone 
held  tightly.  Attach  tube  to  top  of  cup,  and  the  apparatus 
is  complete.  The  smaller  the  cone,  the  more  quickly  you 
can  get  the  patient  under  the  influence  of  the  anaesthetic. 
I would  suggest  after  the  cone  is  in  position,  the  bottom 
should  be  trimmed,  leaving  a part  of  it  (we  shall  call  it  the 
back  part)  that  is  intended  to  go  over  the  chin,  three  inches 
longer  than  the  cup,  and  sloping  forwards  and  upwards, 
leaving  the  front  part,  intended  to  go  over  the  nose,  about 
an  inch  longer  than  cup.  E gives  an  inside  view  o-f  cup.  A.* 


DR.  LENTE’S  ETHER  INHALER. 


As  early  as  1866,  Dr.  Lente  invented  a form  of  inhaler,  but 
which  has  recently  been  modified.  See  Fig.  17.  The  j:»res- 
ent  improved  instrument  re- 
sembles very  much  the  face- 
piece  of  “ Waldenburg’s  ap- 
paratus for  the  inhalation  of 
condensed  and  rarefied  air. 

The  idea  of  using  sheet  brass 


and  the  india-rubber  air- 
cushion  was  taken  from  it. 

The  air-cushion,  however, 
proved  a failure, and  the  inven- 
tor substituted  hair  for  stuffing 
the  cushion,  which  he  states 
retains  sufficient  of  its  rotund- 
ity to  fit  the  face  air-tight. 

Mode  of  employing  this  form  Fig.  17. 

of  Inhaler.— X piece  of  sheet  lint  is  stuffed  into  the  cone,  a 
piece  of  wire  or  whalebone  is  slipped  in,  so  as  to  keep  the 
lint  in  place  and  prevent  its  touching  the  face.  The  lint  is 


* These  various  forms  of  Inhalers  are  made  by  S.  S.White,  Snowden, 
Gemrig,  or  Kolbe,  instrument  makers,  of  this  city;  also,  George  Tie- 
mann  & Co.,  of  New  York,  and  by  Codman  & Shurtim,  of  Boston. 
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saturated  with  ether  and  placed  over  tlie  face.  Tliere  is  an 
opening,  lifted  with  a cork  stop]>er  at  the  apex,  large  enough 
to  admit  air.  This  is  usually  closed,  hut  if  it  is  found 
necessary,  the  stopper  can  be  removed.  The  ether  can  be 
poured  in  at  this  opening  without  removing  the  aj)paratus 
from  the  patient’s  face.  Its  cleanliness  is  perfect,  as  a dif- 
ferent piece  of  lint  ought  to  be  emi)loyed  each  time. 
ALLhS’  IMlMtOVKl)  KTHER  INHALER. 


Fig.  IH. — Jnstruincnl  (;oini)le(e. 


AI.US’  KTIIER  INHALER. 


‘2S7 

AVo  iiresent  below  cuts  of  the  apjiaratiis  of  Dr.  Allis  for 
the  administration  of  ether.  This  instrument  lias  been  in 
use  in  the  United  States  and  Europe  for  the  past  lour  years, 
and  may  be  said  to  have  won  a place  among  the  standard 
instruments. 

This  and  the  following  cuts  are  two-thirds  the  size  of  the 
manufactured  instrument. 

The  instrument  was  first  exhibited  before  the  Philadel- 
phia county  Medical  Society  on  October  14th,  1874,  and  de- 
scribed in  a paper  upon  amesthetics,  published  in  the  Phila- 
delphia Mediced  Times,  No.  162.  It  is  now  made  simpler 
and  stronger  than  the  first  that  were  offered  to  the  profes- 
sion. 


Desm-ipfionof  the  /n/ta/er.— It  consists'^of  a metallic  frame 
sufficiently  large  to  cover  the  lower  part  of  the^face.  The 
bars  are  nearly  a quarter  of  an  inch  broad,  leavdig  a (piar- 

15 
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ter  of  ail  inch  between  each  and  its  fellow.  Tlie  spaces  are 
made  by  a pimcli,  which  removes  a section  from  a solid 
sheet  of  metal.  It  will  tlius  be  seen  that  there  can  be  no 
danger  of  the  bars  giving  way,  as  they  would  were  they 
soldered  upon  a band. 

In  Fig.  20  we  reproduce  Fig.  19,  with  a bandage  partly 
laced  between  the  bars.  It  has  been  jiassed  from  side  to 


Fig.  20. 

side,  dividing  the  instrument  into  parallel  sections.  On 
tlie  right,  a part  of  the  bandage  may  be  seen  rolled  up. 
When  the  bandage  has  been  passed  between  all  the  bars, 
and  the  hood  or  cover  put  on  ( Figs.  18  and  21),  one  can  look 
through  the  instrument  from  end  to  end,  as  there  is  a space 
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of  nearly  a quarter  of  an  inch  between  the  several  sections 
of  the  bandage. 

The  advantages  of  this  inode  of  construction  are 

1st.  It  gives  the  patient  (Fig.  21)  the  freest  access  of  air. 
It  is  a mistake  to  think  that  air  must  be  excluded.  All  that 
is  necessary  is  that  the  air  should  he  saturated  with  the  va- 
por of  ether. 

2d.  It  affords  a series  of  thin  surfaces  upon  which  the 
ether  can  be  poured,  and  from  which  it  will  almost  instantlj’^ 
evaporate.  In  this  respect  it  differs  from  the  sponge,  which 
retains  the  ether  in  a fluid  state  much  longer.  Should  the 
bandage  become  soiled  a new  one  can  be  inserted.in  a few 
minutes. 

3d.  By  leaving  the  instrument  open  at  the  top,  the  sup- 
ply can  be  kept  up  constantly  if  desired  ; and  as  ether  vapor 
is  heavier  than  air,  there  is  no  loss  by  not  covering  it.  The 
top  shoidd  never  be  covered. 

Mode  of  using  the  Inhaler  : — 

1st.  Place  a towel  beneath  the  chin  of  the  patient,  as 
experience  has  taught  that  a towel  should  always  be  within 
reach  in  administering  aiuesthetics. 

2d.  Place  the  instrument  over  the  face,  covering  the  nose 
and  chin,  and  let  the  patient  breathe  through  it  before  any 
ether  is  applied.  This  will  convince  him  that  he  is  not  to 
be  deprived  of  air. 

3d.  Begin  with,  literally,  a few  drops  of  ether;  this  will 
not  irritate  the  larynx.  Add,  in  a few  seconds,  a few  drops 
more,  and  as  soon  as  the  patient  is  tolerant  of  the  vapor, 
increase  it  gradually  to  its  fullest  effect.* * 

4th.  AVhen  the  patient  is  fully  influenced  it  is  well  to  add 
a few  drops  at  short  intervals,  and  thus  keep  up  a gradual 
angesthetie  eflect. 

The  advantages  of  the  Inhaler  : — 

1st.  It  presents  a large  surface  for  the  liberation  of  ether 

Note.— A draw  slip  is  furnished  with  eaeli  instrument,— the  sug- 
gestion of  Hr.  W.  W.  Keen,  Surgeon  to  St.  Mary’s  Hospital.  This  pre- 
vents the  bandage  from  being  soiled,  and  can  itself  be  changed  in  a 
few  seconds. 

* When  the  effect  of  the  ansesthetic  is  apparent,  a single  layer  of  a 
coarse  towel  maybe  laid  over  the  nose  and  mouth,  and  the  instru- 
ment replaced.  This  is  a wise  precaution  against  vomiting  or  spit- 
ting. 
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vaj)or.  The  partitions  are  made  of  tliin  bandage,  and  the 
air  eoiningto  both  sides  of  eacli  layer,  sets  the  ether  va})or  free 
more  rapidly  than  is  iiossible  in  the  use  of  a towel  or  sponge. 

2d.  It  is  open  at  the  top,  and  ether  can  be  added  con- 
stantly if  desired,  and  in  small  quantities,  witliont  remov- 
ing from  the  face.  The  sponge  and  towel  l)oth  retiiiire  re- 
moval, and  the  ether  is  usually  poured  on  them  in  ([uantities. 

8d.  The  ether  vapor  falls  by  its  weight,  as  it  is  heavier 
than  the  air;  and  as  the  instrument  fits  the  face  the  patient 
gets  the  full  advantage  of  it. 

4th.  It  does  not  cover  the  i)atient’s  eyes,  does  not  terrify 
him,  and  he  often  glasses  under  its  inlluence  without  a 
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Fig.  21. 

oth.  By  its  pro2>er  use  the  laryngeal  irritation  may  he 
wholly  avoided,  the  anaesthetic  etlect  as  easily  gained  as  is 
possible  with  the  use  of  ether,  a great  economy  of  ether  and 
great  comfort  to  the  patient. 

Dr.  (h  H.  ( ’oburn,  late  resident  physician  of  Howard  Hos- 
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pitiil,  carefully  recorded  all  the  cases,  at  my  reciuest,  occur- 
ring’ during  tlio  j^ears  1875-6,  in  ’svhich  this  form  ot  Allis’ 
inh'ider  was  employed  in  the  various  surgical  operations 
performed  in  the  institution.  It  was  found  by  him  that  the 
shortest  time  recpiired  to  produce  complete  anaesthesia  in  a 
young  female  patient  was  three  minutes,  and  the  amount  of 
ether  employed  was  only  one  fluid  ounce.  The  longest 
period  required  in  an  adult  female  was  seven  minutes,  and 
the  amount  of  ether  used  two  ounces  and  a half.  The  doc- 
tor did  not  notice  in  any  of  the  cases  but  slight  redness  of 
the  eyes.  In  a few  instances  there  was  a hysterical  ten- 
dency among  the  females.  If  solid  food  had  been  taken, 
vomiting  would  follow,  but  after  liquid  or  light  lorms  ot 
nourishment,  vomiting  was  very  rare,  not  more  than  one  in 
fifty  cases.  In  temperate  males  the  time  for  full  aniesthe- 
sia  was  from  five  and  a half  to  eight  minutes,  hither  con- 
sumed, minimum  quantity  two  ounces,  maximum,  three 
ounces. 

The  objections  to  this  form  of  apparatus  are:— 

1st.  That  the  exhaled  vapor  is  not  conveyed  to  the  floor,  but 
is  diffused  in  the  air,  to  be  breathed  ]\y  the  operator  and  his 
assistants.  For  a single  operation,  tliis  is  not  of  much  im- 
portance, but  where  there  are  a number  of  cases  tlie  arrange- 
ment is  not  conducive  to  the  comfort  of  the  operator. 

2d.  The  bandage  of  muslin  across  the  bottom  becomes 
clogged  with  moisture  and  saliva,  and  at  times  by  discharges 
from  the  stomach,  and  cannot  be  so  readily  removed. 

8d.  Owing  to  the  peculiar  arrangement  of  the  muslin 
strips,  it  is  tedious  when  it  is  recpiired  for  a number  of 
patients  to  remove  or  replace  them. 

In  a conversation  with  Dr.  Allis,  he  stated  that  he  con- 
sidered the  chief  merit  of  his  instrument  was,  that  it 
thoroughly  and  instantaneously  liberated  the  ether,  and 
that  while  there  was  not  the  least  impediment  to  resjiiration, 
yet  all  the  air  was  impregnated  with  the  aiuesthetic. 

Neither  ether  nor  chloroform  can  be  inhaled  in  the  jmre 
state. 

It  is  always  atmospheric  air,  impregnated  with  the  ames- 
thetic,  that  sustains  life  and  produces  aiuesthesia. 

The  expression  “give  him  nothing  but  ether,  exclude  the 
air,”  are  only  relative  terms ; they  simply  mean  saturate  the 
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air  as  much  as  possible  with  the  ether.  Permit  the  patient 
to  have  no  fresh  air,  but  compel  him  to  breathe  air  charged 
with  ether. 

Now,  ill  Allis’  apparatus  there  is  no  chance  for  the  ether 
to  remain  in  its  fluid  state,  but  exposed  as  it  is  on  a thin 
stratum  of  muslin  it  yields  its  amesthetic  principle  promptly. 

’When  he  first  employed  his  instrument,  bystanders  would 
suggest  that  it  be  closed  at  the  toji,  so  as  to  permit  no  escape 
of  ether. 

This  will  show  that  the  true  laws  of  ether  were  overlooked ; 
ether-vapor,  while  it  will  diffuse  itself  throughout  an  entire 
room,  is  of  greater  specific  gravity  than  atmosjdieric  air  and 
tends  to  the  floor. 

To  close  this  apparatus  at  the  top,  would  necessitate  in- 
gress of  air  at  the  part  surrounding  the  mouth,  for  air  must 
be  admitted. 

If  it  be  excluded  at  the  bottom  and  left  open  at  the  top, 
the  advantage  of  haviitg  a constant  supply  of  ether  drop- 
ping upon  the  folds  is  very  great. 

Some  suggested  that  the  frozen  moist  vapor  that  is  seen 
at  the  top  of  the  instrument  indicates  a waste  of  ether,  but 
the  small  quantity  used  and  the  rapidity  with  which  aiises- 
..thesia  can  be  effected,  are  complete  refutations  of  this. 

The  untidiness  can  be  entirely  avoided  with  a little  care. 

The  late  Dr.  Morgan,  of  Dublin,  has  comparatively  tested 
the  cone  and  sponge' with  the  inhaler,  and  finds  that  the 
time  is  not  only  much  longer  in  the  first  form  of  apparatus, 
but  the  effects  also  far  less  satisfactory  both  as  to  the  tem- 
porary and  after  condition  of  the  i)atient. 

Mr.  jSlorgan,  Surgical  Registrar  at  St.  George’s  Hosi^ital, 
London,  has  suggested  a modification  of  tlie  felt  cone  ordi- 
narily in  use  in  this  and  other  hospitals  in  England. 

“The  instrument  consists  of  a cone  of  felt,  in  the  apex  of 
which  a piece  of  sponge  is  fixed,  on  wliich  the  ether  is 
poured.  This  is  fitted  into  a case  of  metal  surrounded  by  an 
outer  one  of  similar  shape,  but  sufficiently  large  to  leave  a, 
space  between  them  through  which  the  exi)ired  air  can 
freely  circulate  before  it  escapes.  There  are  two  valves, 
acting  in  opposite  directions;  one  admitting  the  air,  which 
passes  through  the  sponge  moistened  with  ether;  the  other, 
through  which  it  escai)cs  into  the  chamber  between  the  two 
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metal  cones.  Tlie  close  api)lication  of  the  instrument  to  the 
face  is  secured  by  means  of  the  India-rubber  cushion,  ^vhich 
is  filled  with  air  by  the  tap,  so  that  all  the  air  inspired  must 
pass  through  the  valve.  Tlie  warmth  produced  by  the  air 
which  circulates  between  the  two  cones  prevents  the  ether 
on  the  sponge  from  freezing,  and  the  vapor  which  e^scapes  is 
carried  off  by  a tube  to  any  distance  which  may  be  desired. 
The  quantity  of  ether  required  in  this  api)aratus  is  much 
smaller  than  in  the  ordinary  cone;  and  the  advantage  it 
thus  possesses,  as  well  as  the  safety  and  freedom  froifi  etlier- 
vapor  obtained  by  the  administrator,  render  it  superior  to 
other  similar  apparatus.  Several  American  surgeons,  whose 
knowledge  and  experience  of  ether  are  generally  recognized, 
have  expressed  considerable  approbation  of  this  invention. 
It  is  manufactured  and  sold  by  INIessrs.  Blaise  & Co.,  67  St. 
James  Street.” 

The  following  results*  were  obtained  by  the  use  of  iSlor- 
gan’s  inhaler ; — 

REPORT  OF  EXPERIMENTS  WITH  ETHER  IN  TWENTY-SIX 

CASES.-f 

Shortcst  time  taken  to  place  a patient  under  the 


anaesthetic  influence, 3 min.  30  secomls. 

Longest  time, 2-1  “ 0 “ 

Average  time,  8 “ 10  “ 

Average  time  under  influence 10  “ 6 “ 

Smallest  quantity  of  ether  used  in  one  case,  . 2 ounces  4 drachms. 

Largest, 9 “ 

Average 5 “ i 


Vomiting  occurred  in  eleven  cases  during  or  after  the  ad- 
ministration of  the  drug.  Excitement  occurred  in  seven 
cases  to  a marked  degree  during  or  after  administration  of 
the  drug.  (Does  our  exi)erimenter  mean  resistance  as  ex- 
citement, or,  if  in  a female,  as  hysterical  excitement?)  The 
amesthetic  mtis  invariably  given  on  an  empty  stomach.  The 
ether  was  given  by  INlorgan’s  inhaler.  Ether  was  analyzed 
and  found  to  be  perfectly  pure,  s.  g.  720.2  at  64°  E. 


Ihose  who  have  used  both  the  English  and  American  ethers  state 
that  the  former  gives  less  favorable  results  than  our  washed  etlier, 
«?ther  fortior,  U.  H.  P. 

T Lj  >Suigeon-MaJor  I’orter,  Assistant  I’rofessor  of  Military  fSurgerj’. 
London  ; 187.1. 
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ETHPIR  INHALER  OF  DR.  RICHARDSON. 

In  1878  Dr.  R.  WiRis  Riohard.son,*  of  Dublin,  designed 
and  employed  a simple  form  of  ether  inhaler  for  use  in  hos- 
pital practice.  The  ether  box,  of  metal,  has  a capacity  of 
three  ounces,  with  an  oval  air-opening  half  an  inch  long, 
and  about  an  eighth  of  an  inch  from  its  ui:>per  margin.  Ry 
rotating  the  lid,  which  has  a similar  shaped  opening  in  its 
side,  the  admission  of  air  can  be  easily  regulated.  At  the 
heginniiig  of  the  inhalation,  the  inner  opening  may  be  fully 
exposed  and  gradually  covered.  The  ether  box  communi- 
cates with  the  face  piece  by  means  of  a tube  an  inch  in 
length  and  one  inch  and  a half  in  diameter,  the  ether-box 
opening  of  the  tube  being  two-thirds  closed  by  a fixed 
diaphragm.  This  prevents  the  fluid  ether  from  passing  into 
the  tube  when  the  patient  is  in  the  horizontal  position. 
The  face-piece  opening  of  the  tube  has  a diameter  of  one 
inch.  The  tube  itself,  in  order  to  increase  the  evaporating 
surface,  should  be  nearly  filled  with  .soft  cotton  candlewick, 
having,  when  in  use,  one  end  submerged  in  the  Iluid  ether. 
The  inhaler  ma^'  he  made  of  silvered  copper  or  of  block  tin, 
but  the  margin  of  face-piece  should  be  formed  of  flexible 
metal  and  covered  with  morocco  leather. 

“This  inhaler  the  inventor  states  to  be  simple  in  form  and 
moderate  in  price,  and  designed  as  a substitute  for  the  towel 
and  sponge,  in  the  use  of  which  there  is  much  waste  of 
ether,  a'*i\iatter  in  hospital  economy  that  maybe  of  some 
importance.” 

Dr.  Richardson  has  employed  and  prefers  anhydrous  sul- 
l)huric  ether,  because  it  was  found  to  produce  the  most 
rapid  anajsthesia. 

DR.  ANG ROVE’S  HANDY  ETHER  INHALER. f 

This  gentleman  states  that  in  England  there  is  a great 
want  felt  just  at  present  for  an  effective,  handy  and  cheap 
inhaler.  He  lias  endeavored  to  supjily  this  want.  His 
inhaler  “ consists  of  a cylinder,  on  which  fits,  hy  a bayonet 

* Description  and  illustration  of  an  ether  inhaler,  etc.  By  B.  W. 
Ricliardson,  F.R.C.S.I.  John  Falconer,  Dublin,  1873. 

t Tlie  description  of  a iiandy  ether  inhaler.  By  W.  T.  Angrove, 
House  Surgeon  to  the  Yarmouth  Hospital.  “ London  Lancet,”  March, 
1877,  I).  123. 
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joint,  a cap,  around  tlie  rim  of  whicli  are  attaclied  several 
stout  wires.  The  toj)  of  tlie  cap  is  perforated  with  holes, 
and  through  the  middle  is  inserted  a long  metal  tube  reach- 
ing nearly  to  the  bottom  of  the  cylinder.  One  end  of  an 
air-tight  silk  reservoir  is  fastened  to  the  cap,  and  the  other 
to  the  tlexible  tube,  which  is  also  attached  to  the  mouth- 
piece. The  tlexible  tulje  runs  through  the  reservoir,  and  is 
directly  connected  with  the  metal  tube.  The  inside  of  the 
cylinder  is  lined  with  felt,  and  a coui)le  of  turns  of  the  same 
material  are  wound  round  the  wires,  thus  i)reseiiting  three 
surfaces  for  the  evaporation  of  the  ether.  Having  filled  the 
reservoir  with  air,  an  ounce  of  ether  is  poured  into  the 
cylinder  through  the  noz/.le;  this  diffuses  itself  all  over  the 
felt.  The  mouth-piece  is  then  applied  to  a patient;  he  is 
told  to  ‘ draw  in  his  breath ; ’ the  vapor  he  inspires  comes 
from  the  reservoir,  jvasses  through  the  holes  in  the  cap,  over 
the  evaporating  surfaces  of  felt,  and  up  through  the  whole 
length  of  tube;  he  expires  the  same  vapor  which  2>^isses 
hack  to  the  reservoir,  and  becomes  re-charged  with  ether 
during  tlie  next  inspiration.  The  inventor  further  states 
he  has  comidetely  anaisthetized  several  individual  jiatients 
in  a little  over  one  minute,  one  in  forty  seconds.  An  ounce 
of  ether  is  sufficient  to  keep  a jiatient  about  ten  minutes,” 
The  cylinder  is  five  inches  high  and  three  in  diameter. 
The  reservoir  holds  about  a jiint  and  a half.  The  length  of 
the  tube  can  be  made  according  to  taste.  To  show  that 
they  are  still  at  sea  in  England  in  regard  to  ether  inhalers, 
I will  conclude  this  part  of  my  subject  by  giving  a descrij)- 
tion  of  one  of  the  latest  invented,  from  the  British  Medical 
Journal. 


THE  POirfABLE  RE(1ULA4TNG  PlTPIEIl  INHALER 
OF  ,J.  T.  CT.OVPIR,  F.  R.  C.  8. 

“In  the  British  Medical  Journal  of  .Inly  lolh,  1876,  I de- 
scrilied  an  aiiparatus  for  giving  laughing  gas  and  ether  se]>- 
aratcly  or  combined,  Plxiierience  in  more  than  three  thou- 
sand cases  in  which  I have  used  it  convinces  me  that  the 


administration  of  ether  may  be  made  far  less  uni>leasant  to 
the  jiatient,  and  eiiually  effective  and’ safe,  by  first  giving 
enough  gas  to  render  the  patient  unconscious  of  its  taste. 

” The  arrangement  of  the  a])}iaratus  enables  one  to  cause 
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the  patient  to  breathe  directly  into  and  out  of  a bag,  or 
partly  or  entirely  througli  a vessel  containing  liquid  ether. 
Even  without  gas,  it  is  very  efficient,  inasmuch  as  it  gives 
the  power  of  varying  and  of  sustaining  the  strength  of  the 
vapor.  I have  used  it  a great  many  times  without  gas,  and 
find  it  as  safe  as  any  other  way  of  giving  ether,  whilst  the 
risk  of  coughing  and  sickness  is  much  lessened, 

“ The  plan  of  excluding  fresh  air  until  insensibilitj'  has 
been  induced,  and  admitting  it  very  sparingly  afterwards, 
has  now  been  extensively  tried  in  various  ways,  and,  so  far 
as  I know,  it  is  practically  free  from  the  danger  of  causing 
serious  obstruction  to  the  pulmonary  circulation  and  over- 
distention of  the  right  cavities  of  the  heart.  Of  course,  air 
cannot  be  indefinitely  excluded,  but  the  jndse  and  respira- 
tion give  timely  notice  when  air  is  required.  A single  arti- 
ficial respiration  of  fresh  air  in  these  cases  affords  more  re- 
lief than  several  such  respirations  when  the  apnoea  has 
resulted  from  an  overdose  of  ether  or  chloroform.  The 
reason  for  this  is,  that  in  the  former  case  the  symptoms 
depend  chiefly  on  the  want  of  oxygen,  and  in  the  latter 
upon  the  presence  of  a substance  which  has  not  only  en- 
tered the  blood,  but  has  penetrated  the  tissues  of  the  body. 
If  the  apparatus  be  overheated,  or  if  the  ether  be  turned  on 
too  quickly,  the  ordinary  coughing  and  struggling  would, 
of  course,  be  i)roduced.  The  apparatus,  however,  requires 
a little  more  attention  to  temperature  and  other  details,  and 
is  rather  too  complicated  for  general  use.  T have  made 
several  attempts  to  avoid  the  necessity  of  warming  it.  This 
can  be  effected  by  having  the  ether  vessel  surrounded  1)3’-  a 
larger  quantity  of  water  at  the  ordinary  temperature,  but 
then  the  size  and  weight  of  the  inhaler  becomes  objection- 
able. Better  success  attended  modifications  of  the  instru- 
ment having  the  ether  vessel  placed  close  against  the  face- 
piece,  .so  as  to  recei  v'c  more  warmth  from  tlu‘  patient’s  breath 
and  from  the  hand  of  the  administrator. 

“ I am  greatly'  indebted  to  Messrs.  ]Mayer  and  lyfelfzer  for 
their  patience  and  ingenuit,v  in  carrjdng  out  my  ideas,  and 
my'  present  object  is  to  call  attention  to  a portable  regulating 
inhaler  made  by  them.  Its  advantages  are  these  : 1.  It  has 
no  valves;  2.  It  su{)plies  the  vapor  so  gradually  that  pa- 
tients breathe  (juletly  ; 3.  It  ])roduces  sleep  in  two  minutes  ; 
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4.  It  does  not  retiuire  fresh  ether  during  the  continuance  of 
an  ojieration ; 5.  The  recovery  from  a short  operation  is 
more  speedy  than  with  most  other  inhalers  ; It  does  not 
need  to  be  warmed  before  it  is  used  ; 7.  No  sponge  or  felt  is 
required ; 8.  Ether  left  in  thb  inhaler  can  he  saved  for  an- 
other time. 

“The  face-piece  is  edged  with  an  air-cushion.  The  ether 
vessel  and  water  chamber  rotate  upon  the  mouth  of  the 
face-piece.  When  the  instrument  is  first  applied,  tlie  stop- 
per should  be  towards  the  patients  forehead,  and  now  he 
breathes  in  and  out  of  the  bag  directly.  As  the  ether  vessel 
is  turned  round,  the  air  is  obliged  to  enter  the  ether  cham- 
ber and  pass  through  it  before  it  reaches  the  bag ; and  when 
the  vessel  is  turned  half  round,  so  that  the  stopi)er  is  op2>o- 
site  the  patient’s  chin,  all  tlie  air  going  in  and  out  of  the 
bag  must  pass  through  the  ether  vessel.  Two  ounces  of 
ether  (specific  gravity  735)  are  enough  for  a long  operation. 
Usually  an  ounce  and  a half  is  the  proper  charge.  The 
opening  for  suj)plying  the  ether  is  arranged  to  prevent  an 
excessive  quantity  being  supplied,  but  to  guard  against  the 
possibility  of  a few  drops  escaping  through  the  inner  open- 
ings, there  are  two  recesses  made  to  catch  them,  and  jjre- 
vent  the  liquid  ether  from  reaching  the  patient’s  lips. 

“ The  ether  vessel  is  spherical  in  shape,  and  one  half  is 
surrounded  by  a closed  water  compartment  to  prevent  the 
ether  from  becoming  too  cold.  The  bag  need  not  be  much 
distended  when  in  use,  and  can  be  kept  on  one  side  so  as 
not  to  obstruct  the  light  in  operations  on  the  eye.  The  in- 
strument is  intended  for  giving  ether  without  gas,  but  by 
connecting  the  bag  with  a su])ply  of  nitrous  oxide,  it  forms 
a tolerably  efficient  substitute  for  the  gas-  and  ether  inhaler 
above  mentioned.” 

CHLOROFORM  INHALERS. 

A simple  form  of  inhaler  for  the  administration  of  chlo- 
roform, devised  by  Dr.  Allis,  of  this  city.*  See  Fig.  22. 

ft  consists  merely  of  two  tin  cones  soldered  a})ex  to  apex, 
with  a tube  })rojecting  from  the  upper  or  receiving  cone 
into  the  lower.  Around  the  base  of  the  larger  cone  a piece 
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of  linen  is  tied.  When  the  instrument  is  to  be  used,  a 
towel  is  i)roperly  folded  and  ])inned  around  the  larger  cone, 
presenting,  when  complete,  a cone  of  sullicient  size  to  cover 
iieatlj*  the  mouth  and  nose, 

“This  cannot  be  called  an  inhaler  with  any  more  i)ropri- 
ety  than  can  a towel  or  a napkin ; but 
while  it  resembles  the  latter  in  principle, 
it  has  in  practice  very  many  and  import- 
ant advantages. 

“1.  The  chloroform  falls  through  the 
tube  111)011  a single  layer  of  linen  to  both 
sides  of  which  tlie  air  has  ready  access, 
and  is  accordingly  instantly  evaporated. 

“ 2.  Kvery  drop  is  conveyed  to  the  pa- 
tient. 

“o.  A few  drops  at  a time  are  all  that 
are  ever  required,  and  all  the  patient  can 
breathe  with  comfort. 

“ 4.  The  dropping  may  be  more  or  less  constant,  as  the 
instrument  need  not  be  removed  from  the  face,  and  by 
means  of  a ‘ dropper  ’ (see  Fig.  21),  the  operator  can  gauge 
the  amount  to  the  necessities  of  the  case. 

“ o.  The  amesthetic  influence  is  gained  gradually,  imper- 
ceptibly and  rapidly,  and  with  a minimum  amount  of  chlo- 
roform. I seldom  use  more  than  a drachm  and  a half  in 
adults, 

“6.  As  only  a few  drops  need  be  added  at  a time,  the 
danger  must  be  far  less  than  when  an  indefinite  quantity 
is  poured  on  from  a bottle  at  once. 

“7.  There  is  no  exclusion  of  the  air,  but  the  air  that  is 
breathed  is  ini])regnated  with  a fresh  supply  of  chloroform. 

“8.  The  time  consumed  is  usually  from  three  to  ten 
minutes. 

“9.  The  influence  once  obtained  may  be  easily  main- 
tained. 

“ We  have  used  this  repeatedly  for  nearly  four  years,  and 
liave  found  it  all  that  we  could  desire. 

“It  is  exceedingly  convenient  as  a frame  work  about 
which  to  pin  the  towel,  and  as  a receiver  of  the  chloroform, 
and  so  simple  in  construction  that  any  tinsmith  could  make 
or  repair  it  should  it  be  broken.” 
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SKINNER’8  CHLOROFOJiM  INHALING 
APPARATUS. 

This  consists  of  a wire  frame  (like  those  em})loyed  in  (ter- 
many) ; it  is  in  the  form  of  a scoop  net,  which,  when  in  use, 
is  covered  with  a thin  flannel  or  domette  drawn  tight. 
There  is  an  accompanying  green  glass  bottle  for  the  chloro- 
form, with  a stopper  and  cap,  and  on  removal  of  which  a 
tubular  stopper  is  fitted  so  as  to  use  it  tor  a dropper. 

DirecHom  for  adjusting. — Adjust  the  domette  cover  by 
passing  the  handle  of  the  inhaler  through  the  slit  up  to  the 
hinge;  then  draw  the  India-rubber  opening  over  the  wire 
frame,  keeping  the  side  on  which  the  facial  or  horizontal 
wire  is,  looking  ripwards. 

Adjust  the  horizontal  or  facial  wire  (under  the  domette), 
and  keep  it  in  position  until  you  have  unfolded  the  handle. 
See  that  the  small  notch  in  the  hinge  extremity  of  the 
handle  receives  the  facial  wire  and  fixes  it;  then  turn  the 
instrument  over,  and  fix  the  nut  or  bolt  beneath  the 
handle. 

There  are  two  domette  covers  with  each  instrument. 
'When  soiled,  or,  indeed,  after  administering  chloroform  to 
any  patient,  a fresh  cover  should  always  be  put  on. 

Directions  for  using. — ^Never  charge  the  bottle  with  over 
three  fluid  ounces  of  chloroform,  namely,  to  the  top  of  the 
tell-tale  or  slit  in  the  leather  cover,  otherwise  the  contents 
will  not  flow  freely  enough  when  wanted. 

In  adjusting  the  tubular  stopper  see  that  it  is  firmly  “sent 
home”  with  a turn,  so  that  there  will  be  no  likelihood  of  its 
falling  out  during  use— an  accident  which  hitherto  has  not 
happened. 

The  inhaler  or  mask  is  to  be  held  with  the  left  hand,  close 
to  or  more  or  less  -distant  from  the  nose  and  mouth  of  the 
patient,  whilst  the  chloroform  bottle,  with  the  small  glass 
cap  removed,  is  to  be  held  in  the  right  hand,  and  its  con- 
tents are  to  he  j^oured  in  a strea^n  over  the  surface  of  the 
domette  (while  in  situ  over  the  face  of  the  patient)  in  such 
(piantities  as  the  administrator  may  think  advisable — in 
tact,  the  bottle  is  to  be  used  the  same  as  a watering-pot  for 
flowers.  Rut  it  is  necessary  to  boar  in  mind  that,  in  conse- 
<iuence  of  the  peculiar  construction  of  the  stopper,  only  from 
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rtfteoii  to  tliirty  minims  can  flow  at  one  inversion  of  the 
bottle;  air  must  be  re-aclmitted,  either  by  a fresh  inversion, 
or  by  shaking  the  bottle  while  in  the  inverted  position,  in 
order  to  re-establish  and  keep  up  the  flow  when  necessary. 

Tlie  instrument  in  its  present  form  has  been  used  most 
extensively  to  induce  the  deepest  anaesthesia  in  capital 
operations.  In  the  more  violent  forms  of  mania,  epilepsy, 
and  delirium  tremens,  it  has  also  been  extensively  used.  It 
has  been  used  in  dentistiy,  in  general  surgery,  and  in  mid- 
wifery, in  all  conceivable  positions  of  the  body;  but  the 
back  and  sides  are  the  positions  most  to  be  i)referred,  as  re- 
gards rapidity  of  effect,  economy  of  the  anaesthetic,  and  the 
safety  of  the  patient.  In  point  of  economy  alone,  this  appa- 
ratus saves  at  least  sixty  per  cent,  of  chloroform  more  than 
any  other  practical  method  of  successful  administration. 

THOMAS’  NITROUS  OXIDE  INHALER. 

Tlie  Tliomas  inlialer,  Fig.  23,  is  turned  from  a 2>iece  of 
vulcanized  rubber,  eight  inches  long  by  three  inches  square, 
leaving  the  mouth-i)iece  one  incli  and  a half  across.  The 
diameter  of  the  oj^ening  is  a little  more  than  one-half  an 
inch,  with  stopcock  in  the  centre,  in  which  is  tlie  inhaling 
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valve,  whicli  is  constructed  of  a sinqile  jiiece  of  rubber  dam 
secured  liy  a jiin  to  a stoppcl,  in  which  are  three  oblong 
apertures,  as  is  the  inhaling  valve  at  the  extremity  of  the 
inhaler.  The  aperture  being  of  suflicient  size,  is  made  not 
to  obstruct  the  free  passage  of  the  nitrous  oxide  gas,  the 
valves  are  tliree-quarters  of  an  inch  in  diameter,  and  the 
stojijile  is  of  vulcanized  rubber.  His  method  of  using  it  is 
described  under  nitrous  oxide,  page  164. 
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CLOVER’8  INHALER  FOR  NITROUS  OXIDE  GAS 

AND  ETHER. 

The  following  is  a description  of  the  apparatus  of  Dr. 
Clover : — 

“ The  apparatus  consists  of  a thin  bag,  oval  in  shape,  and 
fifteen  inches  long;  at  one  end  connected  with  the  ether 
vessel,  at  the  other  with  the  face-piece.  Inside  the  bag 
there  is  a flexible  tube  also  connected  with  tlie  face-piece 
and  ether  vessel. 

“ Bj' turning  the  regulator  (Re)  the  patient  is  made  to 
breathe  either  directly  into  the  bag,  or  indirectly  through 
the  tube  or  ether  vessel. 

“ When  the  letter  G is  visible,  the  way  to  the  gas  bag  is 
open  ; when  the  letter  E is  visible,  the  only  way  to  the  bag 
is  through  the  tube  and  ether  vessel ; so  that  the  more  the 
regulator  is  turned  toward  E,  the  more  ether  is  given,  and 
vice  versa. 

“ The  other  vessel  contains  a reservoir  of  water  to  pre- 
vent the  temperature  of  the  ether  becoming  too  low ; this 
is  to  be  kept  full. 

“The  ether  vessel  is  to  be  rather  more  than  half  filled, 
the  precise  point  being  marked  against  the  glass  gauge.  A 
thermometer  inside  this  gauge  tells  the  temperature  of  the 
ether.  Before  using  it,  the  vessel  should  be  dijiped  into  a 
basin  of  warm  water,  and  rotated  until  the  thermometer 
stands  at  about  G8°. 

“ If  the  room  be  cold,  and  if  the  patient  have  thin  cheeks 
and  large  whiskers,  the  temperature  may  be  73°. 

“It  is  imi^ortant  that  the  face-piece  should  fit  closely 
against  the  face.  Those  made  by  Mayer,  of  solid  leather 
framework  supporting  a collar  of  inflated  india-rubber,  are 
the  best,  but  sometimes  tliey  require  to  be  warmed  before 
using.  Forgiving  nitrous  oxide  only  the  regulator  is  turned 
to  G.  The  stopcock  of  the  etlier  vessel  is  closed. 

“ This  vessel  is  hooked  upon  tlie  strap  round  the  neck. 
The  strap  is  adjusted  so  tliat  the  ether  vessel  stands  at  a 
higher  level  than  the  face-piece. 

“ TJie  gas  being  turned  on  by  rotating  the  foot  key  with 
the  foot,  the  gas  bag  is  kept  filled  as  fast  as  it  is  emptied  by 
the  patient.  When  tlie  latter  l)reathes  out,  the  supply  of 
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the  gas  is  stoi^ped,  and  after  the  bag  is  fully  distended, 
the  escape-valve  opens,  and  allows  the  expired  gas  to  escape. 

“If  the  shape  of  the  patient’s  face  prevent  the  face-piece 
from  fitting  closely,  the  escape-valve  should  be  closed  by 
pressing  it  with  the  finger.  Enough  gas  will  escape  be- 
neath the  face-piece  during  the  expiration.  But  the  bag, 
being  slightly  distended,  will  yield  the  gas  so  abundantly, 
that  no  air  will  be  drawn  in  at  the  same  i)lace  during  the 
ins})iration. 

“ If  ether  is  to  be  used  without  gas,  the  gas-tube  should 
be  taken  off  the  ether  vessel,  the  regulator  should  be  turned 
to  G,  and  the  face-piece  should  be  first  applied  to  the  face 
during  an  expiration,  and  be  held  rather  closer  during  ex- 
piration thmi  during  inspiration. 

“ It  is  important  not  to  oblige  the  ^^atient  to  inhale  after 
the  bag  is  emi>ty,  because  the  barometric  pressure  of  air  on 
the  ether  being  diminished,  the  vapor  would  increase  in 
strength,  and  make  the  ])atient  cough  or  jicrhaps  vomit. 

“ The  regulator  is  gradually  turned  towards  E,  and  thus 
the  way  is  opened  to  the  inner  tube.  The  air  breathed 
through  it  carries  vapor  from  the  vessel  into  the  distal  end 
of  the  bag. 

“ As  soon  as  one-half  of  the  air  passes  through  the  ether 
vessel,  the  vapor  becomes  strong  enough  to  cause  insensi- 
bility in  about  two  minutes,  usually  without  any  coughing. 
As  the  movement  of  swallowing  is  excited  by  a too  strong, 
although  less  pungent,  atmosphere  than  is  generally-needed 
to  excite  coughing,  it  should  be  watched  for,  and  the  regu- 
lator slightly  turned  back  if  it  occur. 

“ By  far  the  easiest  and  least  unpleasant  way  of  getting 
a i)atient  ready  for  a surgical  operation  is  to  use  gas  and 
ether  combined,  the  gas  being  given  i)ure  during  four  or 
five  res])irations,  and  the  ether  gradually  added  as  above 
<lescribed. 

“ The. supply  of  gas  should  cease  when  the  ether  is  turned 
on  ; but  if  during  the  operation  we  have  admitted  so  much 
fresh  air  that  the  patient  seems  conscious  of  the  taste  of 
ether,  we  may,  instead  of  increasing  the  ether,  give  a lib- 
eral suj^ply  of  gas  until  the  patient  is  tram^uil. 

“ I find  less  sickness  and  less  com})laint  of  the  taste  of 
ether  afterwards  than  when  ether  is  used  alone. 
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“In  operations  on  the  eye,  the  niusciilar  twitching  and 
panting  character  of  the  breatliing  during  the  first  few 
minutes  of  insensibility  are  objectionable;  but  if  the  opera- 
tion be  not  commenced  for  five  minutes,  and  the  ether 
given  as  strong  as  it  can  be  taken  without  exciting  a cough, 
the  patient  begins  to  breathe  stertorously , and  now  the  face- 
piece  may  be  removed  every  third  or  fourth  inspiration, 
and  as  the  stertor  goes  off,  the  eye  will  become  ({uite 
steady. 

“I  am,  however,  so  well  satisfied  with  a modification  of 
my  chloroform  apiiaratus,  by  which  I can  give  as  much  of 
ether  or  chloroform  as  I like,  that  when  I have  a choice,  I 
prefer  using  these  for  cataract  operations,  and  for  the  liga- 
ture of  deep-seated  arteries,  etc. 

“ With  respect  to  vomiting,  I think  it  most  important 
that  the  patient  should  have  an  empty  stomach,  and  prefer 
that  neither  food  nor  drink  of  any  kind  should  be  taken 
for  from  four  to  six  hours  beforehand. 

“There  is  less  sickness  after  operations  if  done  before 
breakfast. 

“ In  using  this  apparatus,  as  in  using  others,  the  breath- 
ing and  the  pulse  should  be  kept  under  observation. 

“Whenever  we  see  a patient  swallow,  it  is  probable  he  is 
taking  the  vapor  stronger  than  is  necessary,  and  the  regu- 
lator should  be  turned  back  slightly. 

“ If  the  patient  cough  violently,  remove  the  face-piece, 
and  be  sure  that  the  apparatus  has  not  been  overheated  or 
tilled  with  ether  above  the  projier  level. 

“As  soon  as  any  muscular  twitchings,  like  those  of  pa- 
ralysis agitans,  are  seen,  give  about  a fourth  of  an  inspira- 
tion of  tresh  air,  and  do  not  keep  the  face-j^iece  quite  close 
to  the  face  till  the  twitchings  have  nearly  ceased. 

“ I have  never  seen  any  harm  result  from  the  condition 
which  causes  these  movements.  If  air  were  not  given,  they 
would  increase,  and  then  stop ; the  respiration  would  be- 
come intermittent,  and  some  time  after  this  the  heart 
would  cease  to  beat. 

The  fact  that  death  may  be  produced  if  signs  of  daiiger 
are  disregarded  applies  to  all  anaesthetics. 

“Whenever  the  breathing  becomes  jerking,  sobbing,  or 
intermittent,  the  face-piece  should  be  removed,  but  applied 
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directly  the  breathing  loses  that  character,  unless  the  pulse 
is  much  depressed. 

“ It  is  much  less  important  to  watch  the  pulse  whilst 
giving  gas  and  ether  than  in  giving  chloroform ; hut  it  is 
desirable,  for  when  it  decidedly  loses  power,  we  may  safely 
admit  a little  fresh  air,  and  thus  anticipate  the  need  of  re- 
moving the  face-piece  to  a greater  extent  on  account  of 
muscular  twitching  or  stertor. 

“ If  the  huger  be  taken  from  the  pulse  to  do  something 
else,  I would  give  a little  air,  unless  the  patient  had  only 
just  begun  to  inhale,  or  was  evidently  but  slightly  under 
the  amesthetic. 

“Practical  suggestions: — 

“As  the  aiiparatus  would  be  injured  by  an  excited  patient 
taking  hold  of  it,  it  is  as  well  to  have  an  assistant  near  in 
case  of  need. 

“ It  is  a good  ])lan  to  replacea  handkerchief  over  a patient’s 
eyes,  and  keep  it  there  until  he  is  asleej),  and  apjdy  it  again 
when  he  is  about  to  awake. 

“ In  o})erations  on  the  rectum,  it  is  desirable  that  the  band- 
age required  for  keeping  him  on  his  side  shoidd  be  applied 
before  giving  the  gas. 

“Sudden  distension  and  bursting  ofthegas-bag  or  gas-tube 
can  scarcely  happen  when  the  gas  rareher  is  used;  but  if 
this  be  not  used,  or  if  the  gas-bottle  have  become  frozen,  it 
is  desirable  to  warm  the  bottle,  and  in  doing  so,  the  top  end 
should  be  more  warmed  than  the  other. 

‘AVhenever  there  is  much  difficulty  in  getting  the  face- 
piece  adjusted,  it  may  be  nectessary  to  arrange  a handker- 
chief or  towel  so  that  the  air  drawn  in  under  the  face-piece 
may  be  nearly  the  same  as  that  which  was  breathed  out. 

“In  conclusion,  the  ailvantages  of  the  ai)paratus  are 
these : — 

“1.  It  lessens  the  waste  of  ether,  and  conse<iuently  the 
odor  of  ether  about  the  house. 

“2.  The  ])atier.t  usually  goes  to  sleep  without  any  strug- 
gling, and  is  ready  to  be  operated  on  in  from  one  to  two 
minutes. 

“8.  The  percentage  of  ether  need  not  be  so  high  as  to  pro- 
<luce  coughing  or  swallowing,  and  it  can  be  made  stronger 
or  weaker,  as  we  wish,  by  merely  turning  a regulator. 
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“ liastly,  patients  recover  raj)i(lly,  with  less  delirious  ex- 
citement and  less  sickness,  than  it  ether  be  f^iven  in  the 
usual  way.” 

In  April,  1877,  Dr.  F.  X.  Otis,  of  Xew  York,  exhibited 
Clover’s  a[)paratus  for  administering  ether  and  nitrous  ox- 
ide, and  remarked  that  it  had  given  him  the  best  satisfac- 
tion of  any  apparatus  he  had  ever  employed,  for  ansesthesia 
was  readily  produced  without  a struggle  upon  the  }>art  of 
the  patient.  It  could  be  irsed  for  the  administration  of 
laughing-gas  without  producing  any  of  that  dreadfully  suf- 
focative appearance  so  commonly  attending  its  use  by  the 
methods  usually  employed.  He  thought  well  of  prefacing 
the  ether  by  the  use  of  a moderate  amount  of  nitrous 
oxide. 

Death  under  the  administration  of  nitrous  oxide  and  ether. 
— ‘‘A  death  has  recently  taken  place  in  London,  at  Univer- 
sity College  Hospital,  during  aiifesthesia  from  nitrous  oxide 
gas  and  ether,  being,  we  believe,  the  first  fatal  case  which 
has  occurred  in  this  country  that  can  be  attributed  to  this 
combination  of  aucTBsthetics.  The  patient  was  a woman 
rtfty-tive  years  of  age,  who  was  admitted  to  the  hosiiital  in 
consec  juence  of  strangulated  femoral  hernia.  When  admit- 
ted she  was  in  a very  weak  and  exhausted  condition  from 
constant  vomiting,  the  hernia  having  been  strangulated  for 
over  forty-eight  hours.  She  was  taken  into  the  ojx'rating- 
theatre,  and  gas  and  ether  administered  by  means  of  Clov- 
er’s apparatus.  In  about  four  minutes  she  was  well  under 
the  influence  of  the  amesthetic,  without  having  exhibited 
any  previous  excitement.  Taxis  was  then  applied,  when 
almost  immediatelj"  the  patient  became  pale  and  recom- 
menced vomiting  stercoraceous  matter.  At  the  same  time 
the  respiration  became  weak,  and  the  pulse  at  the  wrist  im- 
perceptible. The  doors  and  windows  of  the  theatre  were  at 
once  tlirown  oi^en,  and  artificial  respiration  was  carried  on 
for  a few  minutes.  As  no  obvious  benefit  resulted,  an  enema, 
containing  three  ounces  of  brandy,  was  administered. 
Fumes  of  strong  ammonia  were  applied  to  the  nostrils,  and 
ammonia  injected  into  the  right  median  basilic  vein,  but  all 
without  any  good  result,  and  the  patient  died  within  about 
ten  minutes  from  the  onset  of  the  alarming  symjkoms.  At 
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the  autopsy,  stercoraceous  matter  was  found  in  tlie  trachea 
and  right  bronchus.  The  right  side  of  the  heart  and  the 
large  veins  were  full  of  dark  Iluid  blood.  The  ventricular 
walls  were  thin  and  flabby,  and  the  cavities  slightly  dilated. 
The  left  ventricle  was  empty.  The  arch  of  the  aorta  pre- 
sented numerous  patches  of  atheroma.”* 

Sir  Henry  Thompson  recommends  Mr.  Clover’s  plan  of 
administering  nitrous  oxide  gas  for  thirty  seconds  and  then 
ether,  t 

INHALER  FOR  NITROUS  OXIDE  GAS  OR  ETHER 
OF  CODMAN  AND  SHURTLEFF,  OF  BOSTON. 

I have  received  a beautiful  inhaler  from  the  above  firm, 
through  the  politeness  of  S.  S.  White  & Co.,  of  Philadel- 
jihia. 

The  points  for  which  they  claim  superiority  are  : — 

“ 1st.  Durability ; being  made  of  metal,  they  are  not  liable 
to  be  easily  broken,  as  so  frequently  happens  to  the  hard- 
rubber  inhalers,  and  as  they  are  nickel-plated  they  retain 
their  brilliant  polish  without  change. 

“2d.  For  convenience  both  to  the  patient  and  operator. 
With  one  hand  the  latter  can  apply  the  inhaler,  and  open 
or  close  the  two-way  stopcock,  leaving  the  other  hand  at 
liberty  to  control  the  patient,  or  for  such  exigencies  as  may 
occur.  As  the  elastic  hood  covers  both  nose  and  mouth, 
the  patient  is  saved  the  necessity  of  having  the  nostrils  closed 
either  by  clamps  or  the  fingers — a part  of  the  operation  al- 
ways very  disagreeable,  and  to  very  sensitive  patients  jiosi- 
tively  frightful,  as  it  jiroduces  a feeling  of  suffocation. 

“Cleanliness.  The  rubber  hood,  which  alone  comes  in 
contact  with  the  face,  is  easily  removed  and  replaced,  and 
as  all  the  other  parts  are  either  metal  or  hard  ruliber  the 
whole  instrument  can  be  kept  perfectly  pure  by  washing, 
which  is  a point  of  great  inqiortance  to  the  comfort  of  the 
patient. 

“4th.  Durability  and  accurate  working  of  the  valves.” 

Upon  this,  perhaps,  more  than  anything  else,  depends 
the  successful  administration  of  anaesthetics.  If  the  ex- 


* Medical  Times  and  Gazette,  March  17th,  1877. 
t I.ondon  Lancet,  January  Sth,  187G. 
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lialinj?  valve  does  not  quickly  and  perfectly  close  Mobile  the 
gas  is  being  inhaled,  air  is  taken  with  it,  and  the  gas  is  so 
much  diluted  that  it  very  much  delays  or  wholly  prevents 
the  desired  effect. 

If,  on  the  Other  hand,  the  inhaling  valve  does  not  work 
properljq  the  patient  breathes  back  into  the  reservoir  a mix- 
ture of  nitrous  oxide  and  air. 

Fig.  24  is  the  inhaler  with  a hard  rubber  mouth-piece,  A. 
The  metal  hood,  B,  is  used  for  nitrous  oxide  gas. 


Fig.  24. 

PTg.  25  is  the  inhaler  for  nitrous  oxide  gas.  A,  metallic 
hood,  containing,  B,  flexible  rubber  hood,  covering  both 


Fig.  2o. 


nose  and  mouth  ; C,  exhaling  valve ; I),  two-way  siopcock  ; 
I,  packing,  through  which  a silk  cord  passes  ; ' sliding- 
joint,  where  .T  is  detached  to  connect  the  ether  r.'S(  ryoir ; J 
contains  the  inhaling  valve. 

Fig.  20,  the  inhaler  arranged  for  using  ether.  This  differs 
fiom  P ig.  25  only  in  the  addition  of  the  hollow  spl  ere,  1^, 
which  contains  a course  sponge,  on  which  th  ' ether  is 
poured  through  the  opening,  U ; H,  cover  closing  the  .eser- 
voir  when  not  in  use.  This  part  is  attached  at  the  sliding- 
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joint,  E,  and  will  lit  most  inhalers  made  by  Codman  & 
Shurtletf  during  the  last  three  years.  By  this  arrangement 
waste  of  ether  by  evaporating  is  prevented,  and  it  is  stated 
that  less  than  halt  the  ciuantity  is  recpiired  to  })roduce  or 
keej)  up  anaesthesia. 

The  operator  also  esea})es  breathing  so  much  of  the  ether 
as  he  is  conij>elled  to  do  when  using  it  from  a sponge  or 
napkin. 


Fig.  2»). 


EXPEKIMKNT.S  MADE  WITH  THE  IXIIALER  OF  CODMAX  & 

SirURTLEFF,  1508T0X. 

First  experiment  with  new  inhaler,  November  1st,  1876, 
with  three  ])atients,  two  males  and  one  female. 

In  each  was  tested  the  ether  attachment:  two  were  un- 
able to  make  the  valve  act  quickly  ; in  the  third  the  opera- 
tion of  inhalation  was  a success,  the  exhaling  valve  acting 
with  each  resi)iration  by  a click. 

Xov.  2d.  Second  experiment,  two  females  and  one  male. 
With  the  females  the  soft  rubber  covering  for  the  mouth, 
nose,  and  face  fitted  admirably.  With  the  male  the  rubber 
cover  could  not  be  made  to  tit  air-tight,  owing  to  his  having 
a beard,  but  it  worked  more  satisfactorily.  If  the  distance 
from  the  ether supjily  and  the  mouth-piece  is  shortened,  the 
ether  passes  much  more  rai)idly  in  the  case  of  a patient  who 
is  feeble. 

The  exhaling  valve  should  be  screwed  tightly,  else  it  is 
afit  in  handling  to  become  loo.se  and  will  dro])  out. 

Third  experiment.  Dr.  Thomas  has  demonstrated  that 
the  gag  was  not  suitalile,  for  it  should  not  project  out  of  the 
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mouth  to  })i'event  its  perfect  closure.  Second,  it  did  not  tit 
into  tlie  teeth. 

I liave  received  the  following  rei)ly,  from  the  makers,  to  a 
report  of  my  experiments : — , • 

“ Sir  : We  have  received  yours  of  the  3d.  In  regard  to  the 
tit  of  the  rubber  to  the  })atient’s  face,  we  have  had  no  com- 
plaints, except  where  the  beard  in  male  })ersons  has  pre- 
vented close  contact,  and  in  cases  of  children  where  the 
face  is  too  small  to  fit  the  rubber.  In  the  former  class  of 
cases  the  beard  may  be  wet  with  water,  or  that  failing,  the 
mouth-i^iece  used  instead  of  the  flexible  face-hood,  which  is 
the  ])laii  to  be  pursued  with  children. 

“ We  have  adopted  this  style  of  face-hood  in  })reference  to 
the  English  pattern,  that  having  an  air  tube  attached  to  the 
metal  hood,  as  being  as  well  or  better  ada^ited  to  a great 
nund^er  of  faces  and  not  liable  to  get  out  of  order,  as  that  is 
almost  sure  to  do  after  a few  months’  use,  and  as  being  re- 
movable for  cleansing  or  removal  without  any  expense  or 
delay. 

“The  Centennial  Judges,  ndio  took  amjile  opportunit}’^  to 
examine  this  inhaler,  refer  to  it  in  the  report  accompanying 
the  award  to  us  of  the  highest  prize,  in  the  following 
terms,  viz.  : ‘ The  novelty  of  design  of  the  inhaler,  perfec- 
tion of  its  execution,  and  general  suitability  to  the  rapid  and 
safe  administration  of  amesthetics.’  ” 

MORGAN’S  INHALER  FOR  BICHLORIDE  OF 

METHYL  INE. 

jNIr.  T.  C.  Morgan  employs  “ a perforated  cardboard  frame 
covered  with  llannel  and  fitted  with  lappets,  to  lie  over  the 
face  so  as  to  completely  exclude  air.  Two  drachms  of  the 
bichloride  of  methyline  are  put  into  the  inhaler,  and  it  is 
so  closely  held  before  the  face  as  to  allow  no  air  to  be  breathed 
except  what  passes  through  the  flannel.  In  less  than  two 
minutes  the  patient  is  usually  completely  insensil)le.  An- 
other drachm  is  then  put  into  the  inhaler  and  given  as  re- 
(piired.”  He  does  not  care  to  watcli  the  i)ulse,  though  this  is 
sometimes  much  retarded.  He  watches  the  lips  and  breath- 
ing. When  the  lips  become  white  and  bloodless,  he  stops 
the  administration,  fearing  pallor,  not  lividity,  for  patients 
die  from  syncope,  not  coma. 
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CHAPTER  IX. 

BonwilTs  method  of  antesthesia.  Analgesic  effects  of  rapid  breathing. 
Carbonic  oxide  gas.  Carbonic  acid  gas.  Carbolic  acid.  Tetrachlor- 
ide of  carbon.  Aiifesthesia  of  the  larynx.  Local  ana'sthesia  in 
odentalgia.  P\aradic  amesthesia.  Rromoform.  Local  aiunesthetics. 
Richardson’s  freezing  mixture.  Extract  eucalyptus,  morphia,  etc. 

BOXWILL’S  METHOD  OF  ANESTHESIA. 

The  method  of  diminishing  sensibility  by  rapid  respira- 
tion proposed  by  W.  G.  A.  Bonwill,  D.D.S.,  of  Philadelphia. 
It  is  described  by  Dr.  A.  Hewson  in  the  Philadelphia  Med- 
ical Timcs^  March  4th,  1876. 

“ You  have,  all  of  you,  I have  no  doubt,  experienced  the 
effects  of  rajDid  and  deep  res])irations,  after  violent  running, 
or  blowing  hard  to  ignite  a hre,  especially  the  confusion  of 
sight  and  bewilderment  of  mind.  Tliese  Dr.  Bonwill  recog- 
nized many  years  ago,  associated  with  numbness  of  sensient 
nerves,  as  dei)endent  on  the  rapidity  of  the  respirations. 
Pursuing  the  subject  he  has  brought  it  to  practical  use  in 
his  profession — that  of  dentistry — in  which  he  uses  it  con- 
stantly to  diminish  the  sensitiveness  of  dentine,  and  even  to 
produce  such  insensibility  as  to  allow  of  the  extraction  of  a 
molar  tooth  without  jiaiii.  Of  the  latter  I have  had  a demon- 
stration in  my  own  family,  which  has  led  me  to  the  study 
of  the  subject  myself,  and  with  the  most  gratifying  results. 
I have  used  it  in  stitching  wounds,  in  handling  over-sensi- 
tive parts,  and  in  jirobings  and  the  like.”  He  then  relates 
the  case  of  a medical  gentleman  who  tried  the  experiment 
with  success  who  had  no  recollection  afterwards  of  a “pin 
sticking  him,  much  less  of  its  having  been  firmly  imbedded 
in  his  flesh,  as  he  found  it  when  he  had  ceased  the  rapid 
respirations,  and  the  amesthetic  effect  had  2)assed  off.” 

His  second  trial  was  upon  a boy  in  the  receiving  ward  of 
the  Pennsylvania  Hosj^ital.  The  boy  had  fallen  ui)on  the 
ice  an  hour  2)reviously,  and  had  sustained  a severe  injury  of 
his  left  wrist.  Tlie  doctor  directed  him  at  once  to  try  the 
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rapid  respirations.  This,  in  two  minutes  and  a half  by  the 
watch,  caused  some  dizziness  in  the  boy’s  head,  when  the 
doctor  picked  up  the  limh  and  moved  it  about  with  the 
utmost  freedom,  diagnosing  a bad  .sprain  of  the  wrist,  and 
tlie  absence  of  fracture.  When  the  boy  was  recovering  he 
took  to  crying,  on  account,  he  said,  of  the  dizziness  and  con- 
fusion he  had  experienced.  Nothing,  remarked  the  doctor, 
could  have  been  more  satisfactory  than  this  case  in  its  re- 
sults. Dr.  Bonwill  claims  that  a much  smaller  (piantity  of 
ether,  chloroform  or  nitrous  oxide  is  required  to  produce 
complete  amesthesia,  if  rapid  respiration  is  employed  for 
one  or  two  minutes  prior  to  the  use  of  these  agents;  this  he 
states  is  corroborated  by  experiments  of  Professor  Garretson, 
of  this  city. 

ANALGESIC  EFFECTS  OF  RAPID  BREATHING. 

Dr.  Addinell  Hewson,  of  this  city,  communicates  an  in- 
teresting paper  on  the  history  of  nitrous  oxide  gas  as  an 
amesthetic,  and  on  the  analgesic  effects  of  rapid  breathing 
(Transactions  of  International  Medical  Congress,  1876). 


CARBONIC  OXIDE  GAS. 

When  carbon  in  the  form  of  charcoal  is  burned  with  an 
insufficient  supply  of  oxygen  or  atmospheric  air,  it  is  con- 
verted into  carbonic  oxide,  CO ; if  there  is  a full  supply  of 
air,  it  yields  carbonic  acid. 

As  I have  before  stated,  carbonic  oxide  has  been  employed 
as  a local  anfcsthetic  to  cancerous  or  ulcerated  surfaces,  but 
when  inhaled,  as  it  often  is  in  mines  and  by  accident,  and 
sometimes  by  design  for  suicidal  purposes  in  confined  apart- 
ments in  which  charcoal  is  burned,  it  is  a powerful  narcotic 
poison.  Owing  to  its  superior  affinity,  it  displaces  the  oxy- 
gen in  the  blood  corpuscles,  and  unfits  them  for  the  func- 
tions of  respiration.  Carbonic  oxide,  which  gives  the  blood 
a light  red  color,  produces  a spectrum  with  tw'o  absorption- 
bands  similar  to  those  of  normal  blood.  The  red  and  violet 
rays  are  more  completely  absorbed  than  in  the  spectra  of 
normal  blood,  but  with  a strong  solution  of  the  red  coloring 
matter  the  residts  are  similar. — (/Ve.yer.) 

This  gas  is  interesting  to  physicians  as  being  one  of  the 
most  successful  agents  cmj)loyed  to  destroy  animal  life,  and 
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is  emj)loyed  by  the  “Society  for  tlie  I*reventioii  of  Cruelty 
to  Animals,”  of  our  city,  to  get  rid  of  the  sui)erabuiidaiit 
dogs  which  infest  a large  city  during  the  summer  months. 

Illustration  of  the  mode  of  killing  dogs  bg  the  carbonic 
oxide  gas.^ — Tlie  place  in  which  the  act  is  accomplished  is  a 
small  brick  building  twelve  feet  six  inches  long,  eleven  feet 
Avide,  and  twelve  feet  high,  containing  two  rooms,  one  on 
the  ground  lloor,  and  one  above  it.  The  lower  rooms  run 
along  the  Avhole  width  of  the  building,  eleven  feet,  and  is 
fourteen  feet  live  inches  broad,  a partition  of  brick  separat- 
ing it  from  the  rest  of  the  S])ace  beneath.  At  the  east  end 
it  is  two  feet  eight  and  one-quarter  inches  high,  its  roof  or 
to])  being  a little  higher  than  the  lloor  of  the  room  above; 
the  incline  of  the  roof  upwards  to  the  window  makes  that 
end  of  the  room  four  feet  four  and  one-half  inches  high ; the 
incline  was  made  to  allow  niorc'  light  and  an  examination 
of  the  i>rocess  of  killing.  One  window  is  four  feet  three  and 
one-half  inches  long,  and  one  foot  live  and  one-quarter  inches 
wide.  The  two  others  are  three  feet  live  and  one-half 
inches  long,  and  two  feet  six  inches  wide;  each  of  these 
windows  has  a sash  of  glass  and  one  of  wire;  the  sashes  lift 
in  and  out.  The  window  on  the  tO]>  is  one  foot  four  inches 
S(piare.  The  lloor  is  of  brick,  and  the  floor,  ends  and  sides, 
are  covered  Avith  cement  to  make  the  room  air-tight. 

In  the  tAvo  stoA^es  in  the  room  aboA^e  the  gas  is  generated; 
they  are  knoAvn  as  the  Rosebud  iiattern,  X(^.  13,  holding 
about  one-half  a bushel  of  charcoal  each;  each  has  a pipe 
tAventy-tAvo  feet  six  inches  in  length,  Avith  a cross  pipe  run- 
ning into  the  chimney.  This  length  of  jnpe  is  necessary 
that  the  gas  may  be  cooled  before  reaching  the  animals. 
Til  ere  ai-e  four  A^ah-es  or  dampers  in  the  pipes — tAvo  in  the 
cross  ])ipes,  and  two  just  aboA^e  them  in  the  main  pijies. 
There  are  also  Auih^es  at  the  end  of  each  pipe  Avhere  it  enters 
the  loAver  room;  these  vah'es  are  opened  and  shut  by  the 
pulleys  (which  are  not  connected  Avith  anything  else) ; they 
are  “ ground  seat  A^alves,”  six  inches  outside  diameter,  or  in 
other  Avords,  to  tit  a six  inch  pipe;  they  are  made  of  cojiper. 

Mode  of  killing.— Y\\c  lire  is  started,  having  the  dampers 
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turned  so  as  to  send  all  the  smoke  and  lieat  up  the  chimney. 
AVhen  the  tires  are  well  ignited,  the  dogs  are  taken  into  the 
loAver  room  by  the  window,  and  the  wire  sashes  are  put  on. 
As  soon  as  the  blue  blaze  of  the  carbonic  oxide  gas  is  seen  in 
the  tires,  the  windows  of  the  lower  room  are  shut,  the 
dampers  are  reversed,  so  as  to  send  the  gas  into  the  lower 
room,  and  the  valves  are  opened  at  the  end  of  the  pipes,  so 
as  to  draw  the  gas  more  rapidly  down,  making  a draft  by 
opening  one  inch  or  two  of  the  window  at  one  end.  In  the 
course  of  from  one  to  three  minutes,  the  dogs  fall  insensible 
with  a peculiar  cry,  and  very  soon  cease  to  breathe;  they 
are  allowed  to  remain  from  eight  to  ten  minutes,  to  be  sure 
that  life  is  entirely  extinct. 

CARBONIC  ACID  GAS. 

Carbonic  acid  gas  has  been  used  in  a few  instances  as  a 
local  amesthetic,  but  it  requires  great  care  not  to  allow  the 
l)atient  to  inhale  it  excej^t  very  much  diluted  with  air.  It 
is  made  by  the  action  of  dilute  sulphuric  or  hydrochloric 
acid  on  marble  dust  or  carbonate  of  lime;  also  l)y  the  action 
of  e(|ual  parts  of  bicarbonate  of  sodium  and  tartaric  acid  in 
water.  In  order  to  facilitate  its  local  application  a .special 
apparatus  is  required,  such  as  a siphon  bottle  armed  w'ith  an 
elastic  tube,  through  w'hich  the  gas  is  allowed  to  jiass  to  the 
jiarts  to  which  it  is  applied.  A strongly  charged  bottle  of 
carbonic  acid  water  will  answer  the  .same  pur])ose.  The  late 
Professor  Dewees,  of  Philadelphia,  recommended  it  in  car- 
cinoma uteri ; it  is  as  useful  in  cancer  of  the  rectum  and 
other  ])arts. 

Phjjaiolof/k-nl  action. — Dogs  Ciin  breathe  a mixture  of  one 
jmrt  of  carbonic  acid  to  nine  of  atmos])heric  air  with  safety, 
producing  an  amesthetic  sleep,  and  it  can  even  be  increased 
to  one  third;  but  when  the  gases  are  used  in  ecpial  ])roiM'>r- 
tions,  and  kept  up  for  sometime,  death  ensues,  ])recedcd  liy 
labored  respiration,  complete  muscular  relaxation,  and  slight 
.si)asms.  According  to  INI.  Demarquay  -^  when  tlie  ju’oportion 
of  carbonic  acid  to  oxygen  is  as  three  to  one,  tlie  li’rst  eftect 
is  convulsious,  followed  by  comj)lete  amesthesia,  even  of 
exposed  nervous  trunks,  followed  by  death,  if  kc})t  u]>. 


* American  .luurnal  Medical  Science,  Oct.,  ISfJo,  p.  i:>7. 
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THE  ACTION  OF  CARBONIC  ACID  ON  MAN. 

If  this  gas  is  well  diluted  with  air,  or  in  water,  cider  or 
wine,  its  gas  is  not  only  respirable  but  agreeable,  and  will 
often  relieve  sickness  of  the  stomach.  When  inhaled  it  pro- 
duces an  anaesthetic  effect.  In  a young  man  w^ho  died  in 
the  Grotto  of  Pyrmont,  there  was  no  congestion  of  the  face, 
the  pupil  was  dilated,  and  the  cornea  brilliant;  the  brain 
was  deeply  congested,  and  the  lungs  distended,  but  not  en- 
gorged. When  the  body  or  part  is  exposed  to  its  action  for 
some  time  the  sensibility  of  the  skin  is  diminished,  but  if  a 
wound  or  ulcer  be  exj)osed  to  its  direct  influence  it  reddens 
it,  and  produces  a smarting  pain. 

TETRACHLORIDE  OF  CARBON. 

Both  the  bisul]3hide  of  carbon  and  the  tetrachloride  were 
at  one  time  employed  as  anaesthetics,  and  the  first  was  de- 
scribed by  the  late  Professor  Simpson  as  a rapid  and  jiower- 
ful  anaesthetic;  but  after  experimenting  with  them  it  was 
found  that  they  both  produced  great  depression,  disagree- 
able visions,  followed  by  giddiness  and  obstinate  vomiting. 
The  anaesthetic  effect  was  found  to  be  very  transient,  pro- 
ducing in  animals  both  tonic  and  clonic  convulsions. 

They  have  fallen  into  disuse  except  as  local  anaesthetics 
in  neuralgia  and  various  local  pains. 

ACTDUM  CARP.OLICUM  IMPIJRUM,  U.  S. 

This  is  only  employed  externally  or  for  disinfecting  pur- 
poses. 

ACIDUM  CARBOLICUM— CARBOLIC  ACID. 

Pure  carbolic  acid  is  a crystaline  solid,  which  becomes 
li(piid  by  the  heat  of  the  hand.  The  dose  is  from  one  to 
tw'o  grains. 

OFFICINAL  PREPARATIONS,  U.  S. 

Glyceritum  acidi  carbolici  (acid  5ij  by  weight;  glycerine 
half  a pint).  Dose  rt\,v-x. 

(Tiguentum  acidi  carbolici  (ji  ,5i>- 

Supj)ositoria  acidi  carbolici  (each  gr.i.  ). 

AiKpia  acidi  carbolici  (glycerite  of  carbolic  acid  f5x,  water 
({.  s.  ad  ft.  Oj.). 
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ANTIDOTES  TO  POISONING  WITH  CARBOLIC 

ACID. 

Carbonate  of  lime,  sodium  or  magnesia  with  lime  water, 
and  linseed  oil,  exvacuation  of  the  stomach  with  stomach 
pump,  with  abundance  of  flour  or  starch  and  warm  water. 

CARBOLIC  ACID  AS  A LOCAL  ANAESTHETIC. 

Carbolic  acid  if  applied  to  the  skin  at  first  is  painful,  but 
after  a time  this  feeling  passes  away,  and  leaves  the  surface 
in  such  a state  that  even  the  actual  cautery  can  be  applied 
with  impunity. 

In  some  instances,  I have  simply  painted  the  parts  with  a 
strong  solution,  or,  when  I desired  to  make  one  long  incision, 
a line  was  drawn  with  a brush,  charged  with  the  liquefied 
crystals  of  the  acid. 

The  following  letter  from  Doctor  Levis  will  speak  for 
itself; — 

My  Dear  Doctor  : 

“I  have  not  any  particular  method  of  applying  car- 
bolic acid  as  a local  ansesthetic,  but  have  suggested  varied 
uses  of  it.  My  application  is  always  made  with  the  dele- 
quesced  crystals  of  carbolic  acid,  sometimes  liquefied  by 
heat,  and,  more  frequently,  by  the  addition  of  a very  small 
(piantity  of  glycerine. 

‘ ‘ One  effective  aneesthetic  use  is  its  application  imme- 
diately  after  the  actual  cautery,  and  all  pain  is  thus  pre- 
vented, In  cases  of  extensive  burn  of  the  surface  and 
extremities,  involving  a very  large  area  of  skin,  and  where 
changes  of  the  dressing  would  cause  much  suffering,  I have 
directed  that  almost  the  entire  body  be  simply  wrapped  in  a 
linen  sheet  saturated  with  slightly  carbolized  oil.  For  this 
purpose  linseed  oil,  from  its  viscid  character,  is  probably  the 
best, 

“I  always  treat  hydrocele  with  carbolic  acid  inject- 
ion. This  was  my  first  original  plan.  The  procedure  is  to 
first  enter  thepoiu^  of  a hypodermic  syringe  into  the  serous 
sac;  then,  witli  an  ordinary  trocar  and  canula,  draw  oft" the 
water.  Then  the  liquefied  carbolic  acid  is  injected  with  the 
hypodermic  syringe.  The  operation  is  absolutely  jiainless, 
and  much  more  certain  in  results  than  when  tincture  of 
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iodine  is  used.  Tlie  point  of  the  hypodermic  syringe  is 
first  entered  because  sucli  entrance  would  not  be  practicable 
after  the  tiuid  is  evacuated.  I inject  two  ordinary  hypo- 
dermic syringefuls,  ecpial  to  about  5i  of  delequesced  crystals. 
The  intlammation  which  follows  is  not  above  the  proper 
plastic  grade,  and  the  results  are  excellent. 


“ March  27th,  1879. 

Dr.  TURNJiULL.” 


“Truly  yours, 

“R.  J.  LEVI8. 


Cm-e  of  J Remo  rr  ho  ids  hy  Carbolic  acid  by  injections. — The 
following  are  the  rules  of  Prof.  Andrews : — 

1.  Inject  only  internal  piles. 

2.  TTse  at  first  dilute  solutions,  stronger  ones  only  when 
these  fail. 

3.  Treat  one  pile  at  a time,  allowing  four  to  ten  days  be- 
tween the  operations. 

4.  Inject  from  one  to  six  drops  (h3qiodermic  s.vringe), 
smearing  the  membrane  with  cosmoline  to  protect  its  sur- 
face against  dripping. 

5.  Contine  the  patient  to  bed  the  first  day,  and  subse- 
quently in  case  of  any  severe  sjnnptoms. 

Poisoniny  by  the  external  application  of  Carbolic  acid. — 
Prof.  Kiister,  at  the  last  meeting  of  the  Association  of  Ger- 
man Surgeons,  entered  the  lists  against  the  use  of  carbolic 
acid  in  antiseidicsurgerjL  Thisassault  has  been  supported  by 
LangenbeckfyieWmeT  klin.  Wochen.,  No.  28, 1878)  and  others. 
Children  and  delicate  women  are  the  chief  sutlerers  from 
carbolic  acid  intoxication.  The  sjmiptoms  are,  in  the  case 
of  adults,  nausea,  vomiting  and  headache;  but  in  children 
the  effects  are  more  severe, — the  temperature  falling  below 
normal,  the  pulse  being  extremely’-  weak  and  the  bodj"  cov- 
ered with  a cold  sweat,  the  phenomena  of  collapse. 

It  has  been  ascertained  recently  by  Baumann,  that  if  ani- 
mals to  whom  carbolic  acid  had  been  previously  adminis- 
tered are  treated  by  sodic  sulphate,  a harmless  compound  of 
of  phenol  and  sulphuric  acid  is  formed.  These  results  of 
experiments  on  animals  have  been  conlirmed  b^'  observa- 
tions on  man.  Tims  it  has  been  found  that  the  s^miptoms 
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of  carbolic  acid  poisoning  are  relieved  by  the  administration 
of  sodic  sulphate.  If  this  salt  is  given  when  the  urine  be- 
comes dark-colored,  it  at  once  arrests  the  toxic  phenomena, 
so  that,  if  desired,  the  carbolic  dressings  can  be  renewed. 

CARBOLIC  ACID. 

In  1864,  two  eminent  French  physiologists,  M.  ]\[.  Grati- 
olet  and  Leniaire,  published  a most  interesting  paper  on  the 
action  of  carbolic  acid  in  arresting  putrefaction  ; and  they 
have  made  the  important  observation  that,  whilst  it  does 
not  interfere  with  chemical  fermentation,  such  as  the  con- 
version of  amygdaline  into  hydruret  of  benzoil,  and  the 
conversion  of  myronic  acid  by  myrosyne,  it  completely  ar- 
rests all  vegetable  and  animal  fermentations,  which  arise 
from  cryptogamic  life. 

THERAPEUTIC  PROPERTIES  OF  CARBOLIC 

ACID. 

Ulcers. — To  be  applied  in  different  degrees  of  solution, 
according  to  the  character  of  the  ulcer,  carbuncle,  and  ill- 
conditioned  sores. 

Fistula. — To  be  applied  by  means  of  a pledget  of  j)atent 
lint  or  wax  bougie  carrying  it  to  the  bottom. 

Ikemorrhoids. — As  early  as  January,  1864,  Mr.  Thomas 
Turner  states,  in  the  London  Lancet^  “that  the  action  of 
carbolic  acid  is  mainly  to  corrugate,  and' therefore  to  oblit- 
erate, the  sac  of  the  piles.” 

Otorrhoea. — In  fetid  discharges  from  the  ear,  nose,  throat, 
or  rectum,  it  may  be  advantageously  used,  in  the  proportion 
of  one  part  of  carbolic  to  forty  of  water.  Its  action  is  first 
stimulating  to  the  blood  vessels,  causing  sanious  discharges 
to  become  healthy  pus.  Even  when  there  is  caries,  or  ul- 
ceration of  the  bone,  it  effects  healing  of  the  part,  and  in 
necrosis  it  promotes  exfoliation  of  the  dead  portion. 

AALE8THESIA  OF  THE  LARYNX. 

There  exists  a vast  difference  in  individuals  in  regard  to 
the  use  of  any  form  of  instrument  in  the  throat  or  in  the 
larynx.  AVith  some  there  is  no  discomfort,  and  they  will 
allow  almost  any  manipulation  without  distress,  gagging 
or  vomiting.  In  the  great  majority  of  patients  with  di- 
seased throat,  larynx,  or  }»harynx,  the  coni])ressing  of  the 
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base  of  the  tongue,  or  the  introduction  of  the  mirror  to  illu- 
minate any  part  of  these  delicate  organs,  induces  most  dis- 
tressing spasmodic  action  of  the  parts.  It  therefore  becomes 
important  to  discover  some  means  or  remedy  to  prevent  this 
difficulty  in  laryngoscopy  and  rhindscopy. 

Numerous  agents  have  been  suggested,  but  some  of  them 
are  hazardous,  owing  to  the  risk  of  swallowing  them,  also 
because  of  the  property  which  the  mucous  membrane  has 
of  absorbing  such  potent  agents  as  morphia,  chloroform, 
either  by  hypodermic  medication  or  by  inhalation. 

From  our  own  experience  and  experiments,  we  prefer  the 
use  of  ice  in  small  pieces,  or  the  following  preparation  of 
tannic  acid  : — 

lA.  Acidi  tannici,  5ii. 

Glycerini,  fsiij. 

Bpts.  vini  rectif,  fsij. 

Mix  by  heat  the  tannic  acid  and  glycerine,  and  when  cool  add  the 
alcohol. 

This  mixture  is  to  be  applied  with  a soft  brush  to  the 
parts  for  several  days  before  the  operation,  as  the  constant 
introduction  of  the  brush  with  the  tannin  upon  it  .soon  de- 
stroys the  great  sensibility. 

The  following  are  a few  of  the  remedies  which  have  been 
employed  to  iiroduce  aneesthesia  of  the  larynx  : — 

A few  inhalations  of  chloroform  or  ether  have  been  re- 
commended by  Sir  David  Gibb.  Prof.  Turk  proposes  the 
application  of  a solution  composed  of  three  grains  of  sul- 
phate of  morphia  dissolved  in  one  drachm  of  concentrated 
acetic  acid  mixed  with  half  an  ounce  of  chloroform,  to  be 
apidied  by  means  of  a soft  brush  before  operating.  Oertel 
and  Cohen  recommend  the  application  to  the  larynx  of  a 
saturated  solution  of  bromide  of  potassium,  while  it  is  also 
administered,  by  the  mouth,  in  from  one  to  five  grain  doses 
dissolved  in  water.  More  recently,  Gibb  has  suggested  the 
bromide  of  ammonium  as  a substitute  for  bromide  of  potas- 
sium. Prof.  Sell  rotter,  more  bold  than  all  the  others,  has 
f>ublished  the  following  method : — 

“ The  evening  before  the  operation,  the  glottis  is  painted 
with  pure  chloroform  about  a dozen  times,  and  an  hour 
afterwards  with  a solution  of  muriate  of  morphia,  gr.  xij. 
to  two  drachms  of  distilled  water.  During  the  use  of  the 
morphia,  the  patient  must  not  swallow  his  saliva  (this  is  al- 
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most  impossible) ; indeed,  after  each  use  of  the  brush  he 
considers  it  prudent  to  let  him  gargle  his  throat  with  a solu- 
tion of  tannic  acid.  Early  the  next  morning  the  operation 
can  be  undertaken.  If,  however,  the  patient  be  still  sensi- 
tive, the  whole  proceeding  njust  b^  repeated. 

Prof.  Gerhardt  recommends  as  an  ansesthetic  to  the  lar- 
ynx the  painting  of  the  laryngeal  mucous  membrane  with 
a solution  of  colchicum. 

I.OCAL  ANESTHESIA  IN  ODONTALGIA. 

Toothache  has  numerous  causes.  The  chief  form  in 
which  local  ansesthetics  are  employed,  is  when  there  is  a 
very  sensitive  dentine,  or  exposure  of  the  pulp,  or  “ nerve 
of  the  tooth.” 

The  first  agent  in  point  of  importance  is  chloroform,  alone 
or  associated  with  tincture  of  aconite,  the  j^art,  before  mak- 
ing the  apjdication,  to  be  j)erfectly  dry,  and  the  mixture 
placed  upon  a particle  of  absorbent  cotton,  and  then  pressed 
on  with  care,  covering  the  cotton  with  soft  M^ax.  Prof.  J. 
E.  Garretson  advises  the  chloroform  to  be  mixed  with  the 
following  agents : — 

ft.  Clilorofornii. 

Tinct.  opii,  fia  f 

Tinct.  iodini. 

Liq.  plumbi  subacet.,  aa  f5i. 

This  is  applied  by  saturating  a small  piece  of  cotton  and  laying  it 
loosely  in  the  cavity. 

For  the  toothache  of  little  children,  nothing  has  been  as 
useful  in  our  hands  as — 

Xi.  AluninisSij. 

A<ltheris  ehlor.  f.lj.— M. 

To  be  applied  on  cotton  after  shaking  the  mixture. 

A mixture  of  equal  parts  of  chloroform  and  ether  will 
answer  the  same  purpose. 

The  following  formulae  for  the  relief  of  toothache  in  the 
adult  are  strongly  recommended — 

ft.  Chloroformi. 

Tinct.  benzoici  aa  f3ij. 

Tinct.  aconiti  f5ss.— M. 

Irnmersea  piece  of  cotton  in  the  li(juid,  and  introduce  it  into  the 
cavity  of  the  aching  tootli. 
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Chlorofornii. 

Creosoti  (or  diluted  carbolic  acid)aa  5ss. 

Villi  opii. 

Tinct.  benzoici  aa  foijss. — M. 

To  be  introduced  into  the  cavity  of  the  aching  tooth. 

LOCAL  ANAESTHESIA. 

FARAHAIC  ANESTHESIA. 

The  fanulaic  or  interrujited  galvanic  current,  or  the  two 
combined,  have  been  at  times  employed  to  produce  local 
amesthcsia.  The  experiments  which  I have  made  with  this 
agency  have  impressed  me  with  the  idea  that  much  of  its  in- 
tluence  was  mental,  yet  careful  observers  like  Dr.  Beard  and 
others  think  difterently,  and  recommend  it  for  operations 
in  minor  surgery,  by  directing  a strong  faradaic  current, 
should  be  directed  through  the  ])arts. 

ANAESTHETIC  ACTION  OE  BKOMOFOBM. 

Hromoform  (CHB^)  is  produced  by  the  simultaneous 
action  of  bromine  and  caustic  potash  on  wood  spirit,  alcohol 
or  acetone,  also  by  the  action  of  bromine  on  acetic,  citric  or 
malic  acid  ; and  by  decomposing  bromine  with  alkalies.  It 
is  one  of  the  impurities  of  hydrobromic  ether. 

Proi^erfien. — It  is  a limi)id  liquid,  sp.  gr.  2°.  13,  having  an 
agreeable  odor,  and  saccharine  taste. 

Dr.  Babuteau  re]iorted  to  the  Biological  Society,  of  Baris, 
some  cases,  showing  that  the  application  of  hromoform  to 
the  skin  produces  ansesthesia  without  the  revulsive  and 
jiainful  effects  of  the  application  of  chloroform. — Gazette 
Hebdom.^  de  Medecinc  et  de  Chirurgie. 

DR.  JL  W.  RICHARDSON’S  METHOD  OF 

LOCAL  ANaESTHESIA. 

Dr.  Creenhalgh  iierformed  ciesarean  section,  in  which 
local  amesthesia  was  em})loyed  by  Dr.  Richardson’s  method. 
The  advantages  of  the  local  method  were  these: — (seep.  49.) 
Also  American  Journal  Medical  Science^  July?  1870,  p.  227. 

LOCa\L  anaesthetics. 

EREK/a  NG  M 1 XTURES. 

The  most  common  of  these  is  a mixture  of  equal  parts  of 
snow  or  pounded  ice  and  salt,  which  produces  a degree  of 
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cold  of  about  16°  F.  The  salt  causes  the  ice  to  melt,  and  the 
water  dissolves  the  salt,  so  that  both  rapidly  become  liquid, 
in  consequence  of  which  a lar^e  amount  of  heat  is  absorbed. 
By  em])loying  it  in  an  elastic  bag,  like  that  of  Chaimian,  it 
will  be  found  of  great  utility  in  all  siq)erficial  incisions.  If 
the  snow  or  pounded  ice  is  mixed  with  common  salt  in 
alternate  layers,  and  j)laced  in  a gauze  bag,  a more  profound 
impression  may,  in  from  fifteen  to  twenty  minutes,  be  pro- 
duced, and  the  tissues  can  be  completely  frozen  if  permitted 
to  remain  for  one  hour,  and  even  a deep-seated  tumor  can 
be  removed  without  any  pain  from  the  knife.  Tt  is  well  to 
examine  the  operation  of  the  mixture,  as  the  parts  may  be- 
come frost-bitten. 

A much  more  i)owerful  freezing  mixture  is  formed  by 
mixing  together  three  parts  of  crystallized  chloride  of  cal- 
cium and  two  parts  of  snow.  Tlie  lirst  will  freeze  water, 
the  second  will  freeze  mercury.  Another  mode,  where  ice 
cannot  be  had,  is  to  mix  together  finely  powdered  Glauber’s 
salt  and  . the  common  muriatic  acid  of  commerce.  Nitre 
cools  water  in  which  it  is  dissolved,  eight  or  ten  degrees; 
one  part  of  chloride  of  potassium  dissolved  in  four  jiarts  of 
water,  also  cools  it  to  the  same  amount. 


Fig.  27. 


Note.— A piece  of  ice  wrapped  in  a thin  cloth,  and  applied  to  the 
part  where  the  trochar  is  to  enter, has  been  recommended  in  aspiration. 
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The  form  of  apparatus,  Fig.  27,  is  employed  for  local  anaes- 
thesia, produces  so  much  cold  by  atomizing  ether  that  it 
freezes  the  skin,  and  even  the  deeper  tissues.  It  is  used  by 
Dr.  B.  W.  Richardson,  of  London,  or  with  Rhigoline  as 
described  by  Dr.  H.  J.  Bigelow,  of  Boston,  or  with  gasoline 
as  employed  in  Philadelphia.  It  consists  of  the  elastic 
bulb  D,  which,  with  its  valves,  serve  to  force  air  into  the 
elastic  chamber  C,  which,  alternately  expanding  and  con- 
tracting, supplies  a steady  stream  of  air  to  the  atomizing 
tubes  A,  which  are  of  metal,  one  branch  of  which  dips  into 
the  bottle  B containing  the  ether,  and  the  inner  tube  for 
delivering  the  ether  runs  upwards  to  the  extremity  of  the 
outer  tube.  The  ether  must  be  directed  on  the  surface,  and 
must  be  the  strongest,  therefore  free  from  alcohol  and  water. 
When  the  parts  are  projierly  frozen  they  become  pale, 
shrunken,  and  tallowy  looking,  and  when  cut,  like  frozen 
fat. 

When  the  rubber  bag  D is  compressed  by  the  hand,  the 
reservoir  bulb  is  lilled,  and  a double  current  of  air  is  pro- 
duced ; one  current  descending  and  pressing  upon  the  ether, 
forcing  it  along  the  inner  tube,  and  the  other  ascending 
through  the  outer  tube,  and  playing  upon  the  column  of 
ether  as  it  passes  from  the  inner  tube.  The  ether  which  is 
used  in  England  for  producing  local  anesthesia  is  a mixture 
of  amyl  hydrate  and  anhydrous  ether;  it  has  a low  boiling 
point  and  specific  gravity,  and  is  dangerous  when  inhaled. 
The  best  form  of  ether  to  employ  for  local  anesthesia  is  Dr. 
Hquibbs’  anhydrous,  which  is  almost  free  from  alcohol  and 
water,  and  gives  the  best  results. 

EXTRACT  OF  EUCALYPTUS. 

This  agent  is  recommended  as  a local  anesthetic  in  dental 
operations  and  toothache.  Apply  one  drop  on  cotton  to  the 
sensitive  dentine  just  before  excavating  for  filling.* 

MORPHIA. 

Wlien  sulphate  of  morphia  is  applied  to  the  skin,  even  in 
the  solution  of  three  or  four  grains  to  the  drachm,  it  lias  but 
little  effect  in  relieving  pain;  but  if  the  cuticle  is  removed. 


* Boston  Medical  and  Surgical  .Journal. 
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it  then  may  be  dusted  over  the  surface  with  much  better 
result. 

Professor  Kdnig  says  that  he  has  combined  the  hypoder- 
mic administration  of  morphia  with  chloroform  in  a large 
number  of  cases  with  favorable  results.  It  is  seldom  neces- 
sary to  give  more  than  from  one-sixth  to  one-third  of  a 
grain. 

If  a solution  of  sulphate  of  morphia,  one  grain  to  the 
drachm  of  water,  be  made,  and  one-fourth  injected  by  a 
hypodermic  syringe,  under  a part  to  be  operated  upon,  it 
will  produce  local  amesthesia. 
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CHAPTER  X. 

The  legal  responsibility  of  physicians  in  the  administration  of  anses- 
thetics.  Medico-legal  relations  of  anaesthetics.  Case  in  Philadel- 
phia of  a surgeon  dentist.  The  important  question  whether  chloro- 
form can  be  administered  for  criminal  purposes?  Cases  in  France, 
England,  and  the  United  States.  Dr.  N.  L.  Folsom,  R.  M.  Denig. 
Chloroform  as  a poison.  Experiments  of  A.  Martin  Ewald,  Ilitzig, 
C.  Bernard  and  Binz.  Ethers;  their  action  as  poisons.  Ether 
intoxication. 

ON  THK  LEGAL  RESPONSIBILITY  OF  PHY- 
SICIANS IN  THE  ADMINISTRATION  OF 
ANAESTHETICS. 

It  is  u noted  fact  that  when  anassthetics  are  trusted  in 
the  hands  of  an  educated  and  careful  surgeon,  the  mortality 
from  their  use  is  reduced  to  the  minimum.  The  individual 
who  administers  the  amesthetic  should  have  nothing  else 
to  do;  his  hands,  eyes  and  mind  should  be  on  thifi  alone. 
In  our  hospitals  clinical  assistants  should  be  instructed  in 
the  chemical,  jiliysiological  and  toxicological  nature  of  an- 
aesthetic agents,  and  after  being  thoroughly  trained  in  their 
use  and  in  the  means  of  resuscitation,  receive  a certiticate  of 
competency.  It  is  too  often  the  case  that  valuable  lives  are 
l)laced,  as  it  were,  in  the  hands  of  young  men  who  liave  no 
proper  knowledge  of  their  use,  and  who  do  not  appreciate 
the  great  responsibility  under  which  they  are  laboring. 
8uch  a powerful  agent  as  chloroform  or  its  coniimunds 
should  be  handled  with  skill,  judgment  and  discretion, 
fully  realizing  that  on  the  exercise  of  tliese  dei^ends  the  life 
of  the  patient.  There  is  no  doubt  that  many  deaths  have 
been  caused  through  the  want  of  this  proper  knowledge  ami 
experience.  Who  is  at  fault  in  this?  It  is,  as  a rule,  the  fault 
of  the  operating  surgeon,  who,  in  a general  way,  considers 
this  as  a secomlary  matter,  and  trusts  the  anajsthetic  to  any 
person  who  may  be  with  him.  To  the  experienced  eye 
signs  of  danger  are  almost  always  evident,  the  disturbed,  ster- 
torous or  shallow  respiration,  the  pulse,  the  pallid  or  leaden 
hue  of  the  skin,  the  tl uttering  heart. 
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We  repeat  it,  that  a pliysician  or  a surgeon  in  administering 
chloroform  or  its  compounds,  is  responsible  for  the  life  of 
the  patient,  and  it  would  be  well  for  some  of  them  if  a law 
were  enacted  compelling  them  to  employ  the  least  fatal 
ana?sthetic,  unless  some  idios^mcrasy  on  the  part  of  the 
patient  did  not  allow  of  the  use  of  such  an  agent,  or  one  less 
dangerous.  i\gain,  in  our  navy,  especially  on  board  steam- 
ers, and  in  countries  where  the  average  temperature  is  80° 
F.  or  over,  chloroform  might  be  allowed,  but  in  the  army, 
as  well  as  in  the  navy,  only  in  capital  or  very  j)ainful  or 
extensive  operations,  this  exception  being  enforced  by  a rule. 

As  well  observed  by  Professor  Hamilton,*  of  New  York : — 
“The  very  annihilation  of  sensation  itself  impairs  the 
health  of  the  organs  of  the  body ; he  had  no  question  about 
it,  and  often,  during  the  administration  of  these  agents, 
nothing  but  God’s  providence  prevents  them  from  being 
plunged  into  eternity.  But,  on  the  other  hand,  there  are 
many  things  to  be  said  in  favor  of  its  use.  The  main  lesson 
to  be  learned  is  caution.'''' 

“ Daniel  S.  Biddle,  Esq.,  said,  as  regards  the  enactment 
of  further  laws  on  this  subject,  it  was  not  necessary.  There 
are  sutticent  laws  already.  The  difticulty  is  in  enforcing 
them.  If  there  is  carelessness  on  the  part  of  the  doctor, 
he  should  be  held  responsible.  It  is  the  same  with  lawyers. 
It  belongs  to  the  profession  of  medicine  to  say  whether 
these  agents  have  been  carelessly  used ; and  if  they  have 
been  carelessly  used,  it  is  their  duty  to  produce  as  well  as 
indicate  the  person  who  uses  these  great  powers  carelessly. 
‘If  we  lawyers,’  he  remarked  facetiously,  ‘find  out  that 
you  are  carelessly  using  these  things,  it  is  our  duty  to  pitch 
in.’ 

“ INIr.  Coroner  Ellinger  thought  it  would  be  a hard  matter 
to  hold  doctors  responsible,  because  it  is  hard  to  state  scien- 
tifically where  the  responsibility  can  rest.  It  ought  at 
least  to  be  shown  that  there  was  conscious  negligence  in  the 
pertorniance  of  duty.  The  condition  of  the  patient  should 
be  taken  into  account,  and  that  must  be  left  to  the  discre- 
tion and  knowledge  of  the  attending  surgeon.  He  thought 
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that  the  medical  student  ouj^ht  to  be  taught  the  danger  of 
the  agent  ho  employs,  liow  and  when  to  use  it  judiciously, 
and  he  should  be  required  to  secure  a certificate  to  the  effect 
that  he  has  been  so  instructed  before  being  let  loose  upon 
the  public.  The  public  would  then  know  that  he  possesses 
a knowledge  of  tlie  agent  which  he  employs.  Besides,  the 
physician  would  lie  conscious  of  a certain  moral  responsi- 
bility, for  he  held  that  the  moral  responsibility  which  every 
medical  gentleman  must  feel  is  greater  than  the  responsi- 
bilities placed  upon  him  by  the  laws  of  the  land.” 

” .Tacob  F.  Miller,  Esq.,  agreed  with  those  who  advocated 
care  in  the  use  of  these  agents.  Man  is  living  in  the  midst 
of  dangerous  forces,  and  will  continue  to  use  them,  though 
of  necessity  many  deaths  occur.  But  in  order  to  rest  a case 
against  the  user,  it  is  necessary  to  show  negligence.  Negli- 
gence is  the  gist  of  the  action.  The  jihysician,  surgeon,  or 
lawyer,  contracts  for  the  ordinary  skill  and  care  of  his  pro- 
fession. He  does  not  contract  for  any  extraordinary  skill. 
The  law. does  not  hold  him  anymore  responsible  than  that. 
It  would  be  unreasonable  to  do  so,  because  few  i)ersons 
could  safely  practice  their  profession;  and  if  any  person 
should  use  aniesthetics,  and  the  patient  should  die,  that  is 
not  sufficient  to  charge  him  with  the  responsibility.  He 
thought  that  all  would  admit  that  if  a man  not  having  the 
ordinary  skill  of  his  profession,  should  by  unskillful  admin- 
istration of  ana3sthetics  cause  the  death  of  the  patient,  he 
should  be  prevented  from  doing  further  damage  by  a suit 
for  malpractice.  Would  it  not  be  better  to  stop  him  by 
such  procedure?  Shall  a man  be  allowed  to  use  such  dan- 
gerous forces  just  as  he  pleases — let  the  consequences  be 
w'hat  they  may?  People  consult  physicians  because  they 
say  they  have  the  re(piisitc  skill  to  use  these  things.  They 
hold  themselves  out  to  the  community  as  having  this  skill, 
and  they  ought  to  possess  it;  if  they  do  not,  and  liarrn  re- 
sults from  it,  they  ought  to  be  held  responsible.  The  cor- 
oner says  that  physicians  are  actuated  by  moral  responsi- 
bility, which  is  just  no  responsibility  at  all.  The  quack 
will  go  on  with  his  practices  until  he  is  stop])ed  by  the  law. 
Where  is  his  moral  responsibility?  What  does  he  care? 
His  practices  only  go  to  show  that  he  has  no  moral  respon- 
sibility. That  laiuyci'H  should  check  such  practices  is  due 
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to  the  profession,  to  the  public  and  to  Ood.  But  before  they 
take  a case  of  malpractice,  they  ought  to  be  convinced  that 
there  is  rncdpractice.  It  may  be  all  very  well  to  say  that 
negligence  is  the  gist  of  an  action.  If  it  cannot  he  shown 
that  there  is  negligence,  the  case  should  not  be  taken  ; for 
when  the  ease  arrives  at  the  courts,  you  must  show  that  the 
defendant  is  guilty  of  neglect,  and  that  is  done  by  calling 
upon  a physician  who  is  able  to  say  where  negligence  has 
been  committed,  and  that  he  is  guilty  of  it.  This  evidence 
is  necessary ; lawyers  cannot  get  along  without  it.” 

“ Mr.  jNIax  F.  Eller  spoke  of  Wicfact  that,  for  any  action, 
as  many  ‘ experts  ’ could  be  obtained  by  one  side  as  the  other, 
provided  enough  money  is  paid  for  such  expert  testimony. 
Some  will  say  the  patient  should  have  been  notified  of  the 
danger;  others  that  he  ought  not.  Some  will  say  the 
ehloroforni  killed  him  ; others,  not.  For  that  reason  he 
thought  that  before  niakiug  any  more  laws  regarding  the 
proper  administration  of  anaesthetics,  those  which  already 
exist  should  be  administered  in  a better  manner,  and  phy- 
sicians should  be  a little  more  careful  how  they  administer 
anaesthetics. 

” Mr.  Eller  referred  to  the  popular  fallacy  that  chloroform 
could  be  used  successfully  for  the  purpose  of  aftecting  rob- 
bery. He  thought  that  that  delusion  ought  to  be  dispelled, 
for  the  time  between  the  actual  administration  of  chloroform 
and  the  period  of  annihilation  of  sensation  is  sufficiently 
long  to  render  the  accomplishment  of  the  object  impossible. 
Such  a plea  is  used  by  criminals  to  shield  themselves  from 
the  consequences  of  their  own  crimes.” 

A correspondent  of  the  Societe  d' Ifygienc  et  de  Medicine 
Legal,  having  been  interrogated  as  a judicial  expert  as  to 
“whether  the  employment  of  narcotics  in  the  Ihiuid  or 
gaseous  state  can  produce  an  amesthesia  so  profound  that 
violation  of  the  persons  to  whom  it  has  been  given  may  be 
perpetrated  without  awakening  them,”  gave  an  affirmative 
answer. 

M.  Dolbeau,  apropos  to  this  judgment,  made  a series  of 
researches,  the  results  of  which  were  laid  before  the  society 
at  a recent  session.  He  limits  the  question  to  the  employ- 
ment of  chloroform,  and  starts  with  tlie  following  proposi- 
tion ; — 
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“ Can  chloroform  in  vapor  be  administered  to  a person 
udio  is  sleeping  naturally ^ to  the  production  of  ancesthesia^ 
without  awakening  himV' 

In  M.  Dolbeaii’s  experiments  the  chloroform  was  given 
in  the  usual  manner,  on  a cone  held  an  inch  or  so  above  the 
nostrils,  so  as  to  enable  a constant  view  of  the  countenance. 

In  the  first  series  of  experiments  three  patients  out  of  four 
were  wakened  by  the  chloroform  inhalations  ; in  the  second 
series,  four  out  of  six  ; in  the  third,  only  three  out  of  nine. 

It  is  not  without  interest  to  observe  the  increasing  pro- 
portion of  subjects  amnsthetized  ; the  manual  dexterity  ac- 
quired by  the  experiments  is  not  without  inlluence  upon 
the  results  obtained.  Accordingly,  as  a result  of  his  experi- 
ments, ^r.  Dolbeau  believes  himself  authorized  to  formulate 
the  following  conclusions: — 

8>cientihcally,  it  is  dithcult,  but  often  possible,  to  cause  in- 
sensibility by  means  of  chloroform  in  persons  who  are 
sleeping  a natural  sleej).  Ceilain  precautions — the  enq)loy- 
ment  of  a perfectly  pure  agent  and  ex])crience — are  also 
conditions  which  favor  the  attempt  at  amesthesia. 

It  is  probable  that  certain  subjects  ai-e  absolutely  refrac- 
tory— that  is  to  say,  that  it  is  impossible  to  anajsthetize  them 
without  taking  every  precaution.  Others,  on  the  contrary, 
particularly  young  children,  submit  easily  to  amesthesia, 
without  having  been  awakened  by  the  irritation  produced 
by  the  anaesthetic  agent  in  the  air  passages. 

From  a criminal  point  of  view,  it  is  certain  that  chloro- 
form, administered  to  sleeping  individuals,  may  facilitate 
(he  perpetration  of  certain  crimes.  It  is,  however,  ju-ob- 
able  that  the  conditions  favorable  to  amesthesia  are  rarely 
found  on  the  occasion  of  criminal  attem})ts.  In  justice,  the 
expert  shoidd  declare  that  it  is  j^ossible,  but  not  easy,  to 
render  a person  who  sleeps,  so  insensible,  by  chloroform 
that  the  said  person  might  become  the  victim  of  any  vio- 
lence.— La  Tribune  Medicate,  No.  323,  1874. 

The  responsibility  attending  the  use  of  ana?sthetics  is  of 
great  importance  to  medical  men,  as  frequently  their  i)cr- 
.sonal  and  professional  reputation  is  at  stake;  it  is  therefore 
always  better  in  the  administration  of  an  amesthetic  to  a 
female  to  have  some  reliable  person  present.  This  is 
especially  necessary  when  ether  or  chloroform  is  enq)loyed. 
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During  the  early  ])eriod  of  iny  medical  career,  soon  after 
graduating,  I had  in  1113^  (^uiz  class  a jmung  ambitious 
dental  surgeon,  one  of  the  most  gentle  and  amiable  of  men, 
who  was  desirous  of  obtaining  the  medical  degree,  which 
he  ultimately  attained.  Soon  after  this  the  man  was  mar- 
ried, and  settled  in  this  city,  and  acquired  a large  business. 
At  that  time  it  was  common  for  the  dentist  to  administer 
the  aiipesthetics  in  their  office,  in  the  extracting  of  teeth, 
etc.  He  had  a 3'oung  female  patient  to  whom  he  adminis- 
tered chloroform  alone,  and  who  afterwards  stated  that  he 
had  taken  improper  liberties  with  her  person  during  this 
state.  This  case  caused  great  excitement  in  our  city,  and 
the  public  sjnnpath^"  was  with  the  3’oung  female,  and  a suit 
was  instituted  in  which  damages  were  claimed.  The  case 
was  argued  b^^  distinguished  lawj^ers  on  both  sides,  and  vo- 
luminous testimoiqy  taken.  The  judge  charged  the  jury, 
and  the  sentence  was  ten  3’ ears’  iniiirisoninent.  Subsc- 
quentl3"  the  sentiment  of  the  communit3"  changed,  and  it 
believed  that  it  was  all  the  result  of  her  vivid  imagination, 
and  that  she  was  laboring  under  a delusion.  The  majority 
of  pli3"sicians  and  dentists  signed  a petition,  and  the  sen- 
tence was  remitted,  but  his  i)rofessional  i)rospects  were 
ruined. 

It  is  stated  b3'  Ta3'lor,*  “That  the  vapors  of  ether  and 
chloroform  have  been  criminall3^  used  in  attempt  at  rape. 
In  a case  which  occurred  in  France,  a dentist  was  convicted 
x)f  this  crime  upon  a woman  to  whom  he  had  administered 
the  vapor  of  ctlier.”  Now  this  may  be  just  such  a case  as 
the  one  in  our  own  cit3’.  Ether,  from  its  disagreeable  taste 
and  irritating  vapor,  would  be  much  more  difficult  to  ad- 
minister torcibl3^  and  against  the  will  of  a patient.  The 
numemus  stories  of  anresthesia  1)3'  simply'  placing  a few 
drops  on  a handkerchief  under  the  patient’s  nose  or  mouth, 
are  in  the  majority  of  cases  perfectl3'  absurd,  as  the  shortest 
time  recpnred  to  bring  a patient  full3'  under  the  influence 
of  either  of  these  drugs,  even  when  forcibly  held  in  contact, 
is  from  two  to  ten  minutes,  and  if  subsequent  rough  hand- 
ling takes  place  the  ])atient  is  at  once  roused  up  to  make  re- 


* Taylor’s  Medical  Jurisprudence,  English  edition,  London,  1865,  p. 
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sistance  by  struggling.  We  were  once  called  to  a woman 
who  had  been  in  the  habit  of  employing  chloroform  by  in- 
halation from  a small  bottle  to  cause  sleep ; she  accidentally 
when  in  a drowsy  state  let  the  open  bottle  drop  on  the  pil- 
low, and  its  contents  saturated  the  covering,  and  she  with 
her  face  in  it.  But  instead  of  making  her  sleep  soundly,  it 
produced  most  distressing  nausea,  and  her  family  were 
awakened  by  her  efforts  at  vomiting,  and  so  her  life  was 
saved,  she  not  being  able  to  arouse  sufficiently  to  get  rid  of 
the  offending  matter,  and  which  would  have  lodged  in  her 
trachea,  or  the  contents  of  the  stomach  might  have  been 
brought  into  the  bronchial  tut)es  by  a deep  inspiration,  and 
tlius  have  caused  suflbcation. 

The  former  case  in  Philadelphia  settled  the  important 
])oint  in  the  minds  of  medical  men  of  this  city  that  this  in- 
complete unconsciousness  does  not  coexist  with  complete 
motor  and  sensory  amesthesia,  and  therefore  amesthetics 
are  employed  without  any  fear  in  all  important  operations. 
These  observations  are  in  part  corroborated  by  two  learned 
authors  in  a recent  and  most  admirable  work*  on  medical 
jurisprudence,  in  which  they  state: — 

“A  question  of  some  inii)ortance  to  the  medical  jurist 
naturally  occurs  here,  namely,  ‘ Whether  chloroform  can  be 
administered  for  im proper  purposes  ? ’ We  know,  however, 
that  comparatively,  the  insensibility  from  chloroform  (and 
more  slowly  from  ether)  vapor  is  only  slowly  induced.  It 
would  be  difficult,  therefore,  to  administer  chloroform  forci- 
bly and  against  the  will,  while,  of  course,  the  stories  of  im- 
mediate anaesthesia  produced  by  it  are  but  idle  fables.  Still, 
it  might  be  administered  to  persons  asleep  without  much 
difficulty  {Lancet,  October  5th,  1872,  p.  514,  and  October  12th, 
1872,  p.  540),  fHid  this  seems  the  only  possible  condition 
under  which  it  could  be  conveniently  used  for  improper 
purposes,  unless  considerable  force  was  employed  to  iirevent 
the  jierson  struggling,  which,  under  ordinary  circumstances, 
would  be  an  almost  insurmountable  difficulty  to  its  use.” 

The  following  case  freiiorted  in  the  rhiladelphia  Medical 
Times,  December  22d,  1877),  which  ({uite  lately  occurred  in 

♦ Forensic  Medicine  and  Toxicology.  I?y  W.  Bathhurst  Wood,  M* 
D.,  F.R.C.P.,  and  Charles  Maymott  Tidy,  M.B.,  F.C.S.  Lindsay  & 
Blakiston,  1877,  p.  457, 
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England,  more  completely  confirms  our  own  observations 
and  experiments  on  this  important  subject: — 

“A  case  of  the  utmost  importance  to  the  whole  profession, 
not  in  Great  Britain  only,  but  everywhere,  Avas  tried  before 
Mr.  Justice  Hawkins,  at  the  assizes  at  Northampton,  on  the 
9th  of  November,  It  Avas  a charge  against  a surgeon’s 
assistant  of  criminal  assault — of  rape  upon  a patient  Avhen 
under  the  influence  of  chloroform.  If  there  is  a dastardly 
crime,  it  is  to  take  adA'^antage  of  a Avonian’s  helpless  uncon- 
sciousness to  Auolate  her  person.  And  so  the  magistrate 
thought,  Avho  sent  the  accused  to  jail  on  the  14th  of  Septem- 
ber, declining  to  hear  anything  in  his  fiiAmr,  and  resolutely 
refusing  to  accept  bail.  The  charge  was  that  a married 
Avoman,  named  Child,  Avent  to  the  surgery  of  her  family 
medical  attendant  to  liaA^e  her  teeth  operated  upon.  She 
had  been  there  a day  or  tAvo  before,  but  the  attempt  to  put 
her  under  chloj-oform  then  failed.  A second  attempt  Avas 
rather  more  successful.  She  e\ddently  had  some  peculiari- 
ties or  idiosyncrasies  in  relation  to  chloroform,  for  he  ga\"e 
it  for  an  hour  and  yet  she  Avas  iieA^er  sufficiently  under  its 
influence  to  admit  of  the  operation  being  performed.  She 
was  accompanied  by  a friend— a Miss  Fellows.  At  the  end 
of  the  hour  Miss  FelloAVs  Avent  out  of  the  room  and  saw  Mr. 
Child.  In  a quarter  of  an  hour  Miss  Fellows  returned. 
The  prosecutor  maintained  that  on  Miss  FelloAv’s  return  she 
AA^as  quite  conscious,  but  unable  to  speak.  Finding  it  im- 
possible to  perform  the  operation,  the  accused  accompanied 
the  prosecutrix  and  her  friend  home.  So  far  Mrs.  Child 
had  been  unable  to  s])eak,  but  shortly  after  (he  accused  left 
the  house  she  complained  to  her  husband  that  he  had  taken 
adA'antage  of  the  absence  of  Miss  Fellows  to  assault  her 
criminalljL  Next  day,  Avhen  the  accused  called,  he  Avas 
told  about  Avdiat  she  had  said,  and  he  rej)lied  that  she  Avas 
laboring  under  a delusion.  Under  cross-examination  Mrs. 
Child  said  that  she  told  the  accused  that  if  he  would  admit 
the  offence  and  quit  the  toAvm  (Birmingham)  she  Avould  for- 
giA  e him.  Ihis  the  accused  declined  to  do,  denying  that  he 
had  committed  any  offence.  HeAvas  then  giA’^en  in  custody. 
I he  prosecutiix  stated  that  the  offence  AA'^as  perpetrated  im- 
mediately after  Miss  FelloAvs  left  the  room  ; tliat  the  pri.soner 
Avent  upon  his  knees  and  then  assaulted  her.  Miss  Fellows 
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stated  that  on  her  return  she  found  Mrs.  Child  in  precisely 
the  same  position  in  the  chair  whicli  she  occupied  when 
slie  went  out  of  the  room.  Such  were  the  facts  of  the  case. 
It  was  quite  clear  that  there  had  been  either  an  assault  com- 
mitted, or  tliat  the  woman  was  under  the  influence  of  a very 
pronounced  delusion.  The  whole  of  the  accused’s  conduct 
was  in  favor  of  the  latter  hypotiiesis.  But  in  such  a matter, 
where  no  third  person  was  present,  the  statement  of  one  of 
the  two  parties  concerned  must  be  taken.  MTien  a woman 
whose  character  was  apparently  without  blemish  (for  in 
cross-examination  no  attempt  was  made  to  call  her  reiuita- 
tion  in  question)  makes  a definite  charge  against  a man  of 
assaulting  her  under  circumstances  which  iiermitted  of  such 
an  assault,  the  law  could  only  send  the  case  to  a jury.  In 
the  meantime  the  unfortunate  surgeon’s  assistant  was  sent 
to  prison. 

“ When  the  case  came  to  be  tried  a large  number  of  medical 
men  of  repute  came  forward  voluntarily  to  aid  the  accused’s 
defence,  and  did  this  quite  gratuitously.  The  chief  witness 
for  the  defence  was  Dr.  ik  W.  Bichardson,  F.R.S.,  whose 
celebrity  is  world-wide.  As  is  well  known.  Dr.  Bichardson 
has  studied  ansesthetics  very  carefully  and  for  many  years. 
He  stated  that  there  were  four  stages  or  degrees  in  which 
chloroform  oiierated.  The  first  stage  was  that  in  which 
consciousness  was  not  lost;  there  was  resistance  and  a desire 
for  air.  In  the  second,  consciousness  is  lost,  but  the  oiiera- 
tion  is  impossible,  the  j)atient  screaming,  often  without 
provocation.  The  third  stage  is  that  of  comi)lete  uncon- 
sciousness, and  where  all  rigidity  is  lost.  This  is  the  stage 
which  permits  of  operation.  In  his  opinion  the  ])atient  was 
in  the  second  stage;  the  third  never  having  been  reached. 
He  stated  that  in  his  own  experience  he  had  known  persons 
in  this  second  stage  to  have  delusions  as  to  what  had  taken 
place  during  that  time.  He  related  a number  of  cases,  and 
stated  that  the  fact  of  such  delusions  being  induced  by 
chloroform  was  one  of  the  earliest  objections  raised  to  its 
adoi)tion.  He  related  one  case  where  the  patient,  a female, 
was  lieing  oi)erated  ujwn  by  a dentist,  and  alleged  that  the 
dentist  criminally  assaulted  her.  a-VihI  this  she  persisted  in, 
though  her  father,  her  mother.  Dr.  Bichardson,  and  the 
Jentist’s  assistant  were  all  present  throughout  the  whole 
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time.  Slic  persisted  in  her  conviction  long  after  the  elfects 
of  the  chloroform  had  passed  away;  and  Dr.  Itichardson 
said  she  was  probably  of  that  belief  still.  This  evidence  of 
Dr.  Richardson’s  was  corroborated  by  the  experience  of  Dr. 
Ilawksby,  of  London,  and  by  Dr.  Saundby  and  Mr.  J.  F. 
West,  of  Rirmingham.  The  judge  asked  the  jury  if  it  was 
necessary  to  sum  up,  and  they  rei)lied  it  was  unnecessary — 
they  were  already  agreed  upon  a verdict  of  ac<iuittal.  Mr. 
Justice  Hawkins  pointed  out  that  such  a verdict  would  not 
be  the  slightest  imputation  upon  tlie  absolute  sincerity  of 
the  prosecutrix,  who,  no  doubt,  firmly  believed  every  word 
of  what  she  had  said.  He  then  congratulated  the  accused 
upon  having  had  an  opportunity  of  fully  vindicating  him- 
self from  the  charge  preferred,  and  said  that  the  verdict 
of  acquital  did  not  mean  that  there  was  insutficient  evidence, 
but  that  the  accused  was  entirely  cleared  of  any  imputation 
in  respect  to  the  charge  ])referred  against  him.  There  could 
be  no  doubt  the  prosecutrix  labored  under  a delusion.  The 
accused  was  then  discharged  from  custody,  having  been  in 
prison  two  months  for  no  otfence.  It  is  not  merely  that  this- 
unfortunate  man  was  imprisoned  for  two  months  for  an 
imaginary  offence,  but  that  any  man  who  is  present  when 
a woman  is  being  put  under  chloroform  is  liable  to  have  the 
same  charge  brought  against  him,  that  gives  this  case  its 
gravity  and  importance. 

“Such  being  the  case,  it  becomes  necessary  that  a little 
more  should  be  known  amidst  the  profession,  as  well  as 
the  laity,  as  to  the  occurrence  of  erotic  sensations  in  woman. 
The  subject  is  not  a very  ])leasant  one,  but  that  is  no  reason 
why  it  shoidd  not  be  investigated.  If  it  is  a fact,  and  there 
is  no  doubt  about  this,  that  women  when  being  ])ut  under 
chloroform  are  liable  to  those  erotic  sensations  which  they 
ex})erience  from  sexual  intercourse,  the  sooner  the  fact  is 
generally  known  the  better,  it  is  just  the  mystery  vdiich 
surrounds  such  facts  that  permits  such  a monstrous  hard- 
shi})  as  that  mentioned  above  to  be  a jiossibility  at  all.  Of 
course  it  is  obvious  enough  to  any  one  that  it  is  a delicate 
matter  to  inquire  into  the  subjective  sensations  of  women. 
But  it  these  subjective  sensations  take  the  practical  form  of  a 
charge  of  rape,  two  months  in  jail,  and  a trial  by  jury,  they 
pass  from  the  domain  of  sentiment  and  enter  that  of  stem 
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reality.  Few,  comparatively  few,  of  the  ijrofessiori  seem  to 
be  aware  that  women  are  subject  to  conditions  and  sensations 
identical  with  those  associated  with  the  sexual  act,  which 
arise  quite  subjectively  and  without  any  extrinsic  stimulus. 
The  delusion  of  8t.  Catharine  that  the  devil  visited  her 
every  night  and  enjoyed  her  person  when  she  was  asleep 
and  could  offer  no  resistance,  is  no  unique  experience,  but 
one  common  enough  to  woman.  Every  one  familiar  with 
asylum  work  knows  that  a certain  percentage  of  women 
patients  have  the  delusion,  among  others,  that  the  medical 
superintendent  comes  nightly  to  their  bed  and  violates  their 
person  during  sleep.  Of  course  there  is  no  foundation  of 
any  kind  for  such  a delusion,  except  the  subjective  sensations 
of  the  woman  herself.  Ho\v  strongly  such  a delusion,  how- 
ever, may  be  fixed  in  a woman’s  mind  is  evidenced  by  the 
case  related  by  Dr.  Richardson,  where  the  woman  persisted 
in  her  belief  though  lier  own  father  and  mother,  as  well  as 
others,  were  j)resent,  and  where  such  assault  was  physically 
impossible.  Such  being  the  case,  it  behooves  every  man 
who  is  to  be  i)resent  with  a woman  when  she  is  to  be  placed 
under  chloroform  to  see  that  there  is  at  least  one  other  per- 
son present,  and  that,  too,  the  whole  time,  without  inter- 
mission, during  which  the  woman  is  under  the  influence  of 
chloroform,  and  that  such  other  precautions  be  taken  as  will 
I)reclude  the  possibility  of  such  a charge  being  raised.  That 
l\Irs.  Child  charged  this  unlucky  man  in  good  faith  need 
not  be  (iLiestioned  for  a moment.  She  was  far  from  being 
hostile  to  him,  for  she  offered  if  he  would  avow  his  guilt 
and  leave  the  town  she  would  forgive  him.  The  charge  was 
not  pressed  from  any  rancorous  spite;  that  is  abundantly 
clear.  Rut  it  is  equally  clear  that  something  had  occurred 
to  that  woman  which  she  interi)reted  into  the  sexual  act, 
and  that  this  was  so  firmly  fixed  in  her  consciousness,  that 
it  could  not  be  dislodged.  Jt  becomes  necessary  then  that 
the  subjective  sensations  of  woman  should  be  investigated, 
and  made  the  subject  of  scientific  observations ; and  seeing 
that  they  exist,  they  must  have  a scientific  value ; and  that  no 
prudishness  should  })revent  attempts  being  made  to  ascertain 
what  the  actual  facts  are,  and  what  is  tlieir  interpretation.” 
The  following  is  the  ex})erience  of  Dr.  N.  L.  Folsom,  of 
Portsmouth,  New  Hampshire,  in  the  same  line:— 
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“In  1854  a clergyman’s  sister  came  to  my  office  for  the 
purpose  of  taking  ether  and  having  a tooth  extracted,  and 
brought  her  brother’s  wife  with  her.  I began  to  administer 
the  ether  to  the  patient,  and  whilst  renewing  it  she  got 
away  from  me,  and  seemed  alarmed  and  offended.  I did 
not  attempt  to  compel  her  to  breathe  any  more  ether,  but 
urged  her  to  take  it,  and  so  also  did  her  brother’s  wife,  but 
she  would  take  no  more.  She  had  the  impression,  so  her 
brother  told  me,  that  I attempted  to  violate  her,  and  that 
his  wife  assisted  me.  It  was  a long-  time  afterward  before 
she  would  fully  give  up  that  she  was  mistaken  in  the  mat- 
ter.”* 

We  are  almost  certain,  after  a number  of  careful  experi- 
ments, that  chloroform  and  ether  can  be  administered  in 
sleep,  so  as  to  produce  the  first  stage  of  anaesthesia,  and  can 
be  carried  to  full  completion  or  total  unconsciousness.  Still 
this  is  rare  without  disturbing  the  patient’s  stomach,  caus- 
ing nausea,  or  irritation  of  the  lungs,  with  risk  of  sudden 
death,  by  its  dense  vapor,  and  thus  rousing  him  or  her  to 
consciousness,  or  a condition  in  which  the  patient  can  resist 
its  infiuence  if  the  party  is  willing  to  make  the  effort.  An- 
other important  point  is  that  loud  talking  or  handling,  even 
in  some  cases  the  slightest  touch  or  pain  in  any  way,  will 
cause  the  patient  to  start  and  rouse  him  to  resist.  In  the 
case  of  ether  the  patient  can  almost  always  see  indistinctly, 
and  in  some  instances  is  able  to  talk  during  the  anaesthetic 
state. 

Dr.  B.  M.  l)enig,t  of  (’olumbus,  Ohio,  in  an  article  on  the 
Medico-legal  Belatious  of  Chloroform,  propounds  the  fol- 
lowing queries  : — 

“1.  Can  they  be  administered  successfully  to  persons 
during  natural  sleep  without  awakening  them? 

“2.  Can  they  be  forcibly  administered  for  criminal  pur- 
poses in  oi)position  to  the  will  of  the  person  to  whom  they  are 
given? 

“ 3.  Can  a i)crson  give  competent  testimony  as  to  what 
occurred  during  tlie  anesthetic  state?” 

His  general  conclusions  are,  that  it  cannot  be  used  suc- 
cessfully for  felonious  purposes,  and  that  a jierson  in  the 
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anaesthetic  state  is  not  a competent  witness.  He.  gives  the 
following  example : — 

“ Most  of  you  are  cognizant  of  a transaction  which  took 
place  in  our  city  a few  years  since,  and  which  for  a time 
produced  the  wildest  consternation.  Tw^o  employ 6s  in  the 
service  of  an  express  company  were  said  to  have  been  chlo- 
roformed during  sleep,  the  keys  to  the  safe  abstracted  from 
their  pockets,  and  the  safes  robbed  of  their  valuable  con- 
tents. A sponge  which  bore  the  decaying  fumes  of  chlo- 
roform w^as  found  near. the  head  of  one  of  the  messengers, 
etc.  The  whole  thing  was  well  gotten  up,  and  was  calcu- 
lated to*  deceive  even  tlie  most  incredulous,  and  excite  a 
sympathy  in  behalf  of  persons  who  had  not  only  been 
robbed,  but  nearly  strangled.  In  less  than  a week,  how- 
ever, the  possession  of  large  sums  of  money  led  to  the  ar- 
rest of  the  supjDOsed  chloroformed  individuals,  and  to  their 
incarceration  in  the  Ohio  State  prison.” 

SOME  PHENOMENA  OF  ANAESTHESIA  BY  PKO- 

toxidp:  of  nitrogen. 

Mr.  F.  W.  Braine,  in  a paper  on  this  subject  {British 
Medical  Journal.,  January  23d,  1869),  observes:  “It  is  curi- 
ous to  remark  how  often,  as  unconsciousness  comes  on,  the 
ruling  idea  is  one  of  noise  and  motion  combined.  Some 
patients  think  they  are  seated  in,  or  running  after,  an  omni- 
bus, but  many  more  imagine  themselves  in  a railway  car- 
riage, traveling  faster  and  faster,  till  they  suddenly  seem 
to  enter  a dark  tunnel,  and  then  all  is  a blank  to  them. 
Sensual  emotions  are  not  un frequently  excited  in  both 
sexes.  A man  wlio  had  been  married  about  three  months 
stated,  on  awakening,  that  he  had  been  dreaming  of  his 
wife  ; and  an  unmarried  liysterical  girl  certainly  gave  evi- 
dence, by  her  movements,  that  she  was  quite  aware  of  one 
of  the  duties  of  married  life ; and  moreover,  in  this  case, 
the  idea  was  still  j)resent  when  she  was  able  to  speak,  for 
she  addressed  the  administrator  in  terms  far  fonder  than  the 
occasion  warranted,  while  another  girl,  who  had  behaved  in 
a similar  manner,  said,  ‘I  hope  I have  not  said  anything 
naughty.’  Both  of  these  cases  brought  forcibly  to  one’s 
recollection  many  trumped-up  cases  of  felonious  assault, 
and  how  extremely’* inadvisable  it  is  to  have  recourse  to  an- 
lesthesia  without  a third  person  being  in  the  room.” 
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“ At  a recent  meeting  of  the  Odontological  Society,  it  was 
stated  that  the  nitrous  oxide  had  been  administered  in  a 
few  cases  of  pregnancy,  but  delivery  not  having  at  that 
time  taken  place  in  any  one  of  these  cases,  the  condition  of 
the  foetus  in  utero  was  unknown.  A lady,  one  of  the  above 
cases,  whom  I jmt  fully  under  the  influence  of  the  gius 
twice  during  the  eighth  month,  has  just  been  confined  with 
a fine  healthy  boy  ; so  that,  in  this  case  at  least,  the  gas 
cannot  have  interfered  with  the  nutrition  of  the  child,  for 
it  weighed  at  birth  eleven  pounds  and  a half. 

“ When  administered  to  a girl,  aged  nineteen,  with  cavi- 
ties in  the  apices  of  both  lungs,  the  patient  was  insen.sible 
at  the  end  of  forty-five  seconds.  The  respiration  suddenly 
became  very  shallow  and  panting,  while  instead  of  the  rosy 
hue  which  generally  appears  over  the  face  and  lips  on  the 
removal  of  the  face-piece,  the  lips  and  face  became  more 
dusky  before  the  red  tint  appeared ; the  pulse  was  not 
affected,  but  the  respiration,  for  more  than  half  an  hour 
afterwards,  was  very  shallow  and  hurried.” 

CHLOROFORM— IT8  ACTION  AS  A POISON. 

Chloroform  is  an  irritating  poison.  In  a case  quoted 
by  Taylor,*  an  individual  swallowed  four  ounces.  He  was 
able  to  walk  a considerable  distance  after  taking  this  large 
dose,  but  subsequently  fell  into  a state  of  coma.  The  pupils 
were  dilated,  the  breathing  was  stertorous,  the  skin  cold, 
pulse  imperceptible,  and  there  w'as  general  convulsions. 
He  recovered  in  five  days.  {Medical  Gazette,  vol.  47,  page 
675.)  A second  case  reported  swallowed  nearly  two  ounces 
and  recovered  ; and  a third  swallowed  two  ounces,  but  he 
died  in  six  hours  afterwards.  In  this  case  the  pupils  were 
fully  dilated,  the  breathing  was  stertorous,  and  the  skin 
covered  with  a cold  perspiration.  On  inspection,  the  lungs 
were  found  much  engorged  with  blood,  and  there  were 
some  apoi)lectic  effusions  in  these  organs.  The  stomach 
was  slightly  inflamed  in  patches,  and  tlie  mucous  mem- 
brane was  softened.  {American  Journal  Medical  Sciences, 
October,  1866,  page  571.)  A physician  aet.  57,  swallowed 
three  ounces  of  chlorotorm.  He  immediately  began  to 
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stagger,  as  if  intoxicated.  He  vomited  and  sunk  into  a 
deep  stupor,  and  was  in  a state  of  complete  anaesthesia. 
His  skin  was  pale  and  tolerably  warm ; the  muscles  were 
relaxed,  the  breathing  short,  and  the  action  of  the  heart 
weak  and  intermittent.  In  about  fourteen  hours  sensibility 
returned.  Acute  gastritis  ensued,  with  rapid  collapse,  and 
proved  fatal  in  twenty-nine  hours  from  the  time  the  chloro- 
form was  taken.  {American  Journal  Medical  Science,  Jan- 
uary, 1870,  page  276.) 

Treatment. — In  poisoning  from  liquid  chloroform,  the 
stomach  pump  and  emetic  should  be  resorted  to.  If  evi- 
dence of  suspension  of  the  action  of  the  heart  (syncope)  ex- 
ists, there  should  be  a free  exj)osure  of  the  face  to  a current 
of  air,  compression  of  the  chest  and  artificial  respiration, 
with  warm  applications  to  the  chest,  with  active  friction 
and  stimuli  externally  and  by  the  rectum.  The  poles  of  a 
galvanic  battery  applied  to  the  chest  and  side  of  the  neck 
with  sponges  dipped  in  hot  water  should  be  used.  Spirit  of 
ammonia  aromata  has  been  found  useful  when  injected 
hy2)odermically,  and  strychnia  in  the  same  way,  to  act  upon 
the  respiration.  This  must  be  given  in  minute  doses,  and 
great  care  must  be  given  to  the  gastritis  and  disturbance  of 
the  liver,  which  are  ajit  to  follow  in  the  convalescence  of  the 
patient. 

ETHERS  ADMINISTERED  INTERNALLY. 

Ethers  as  a class  are  poisons,  and  if  taken  into  the 
stomach  in  very  large  quantities  will  jiroduce  death.  Still 
they  can  be  employed  for  a long  period  without  dangerous 
action  on  the  heart  and  resiiiration.  The  habitual  use  of 
ether  ruins  the  digestion  and  causes  chronic  disturbance  of 
the  nervous  system  (see  cases  subsequently  reported),  and 
this  has  been  confirmed  l)y  E.  Martin  Ewald,  of  Berlin. 

In  dogs,  whose  brains  are  exposed,  the  vigorous  inhala- 
tion of  ether  soon  renders  that  organ  comiiletely  insensible 
to  the  electrical  current.^  (Hitzig.) 

After  introducing  ether  into  a dog’s  stomach,  Claude  Ber- 
nard observed  an  immediate  secretion  of  a large  quantity 
of  pancreatic  juice.  There  was  vascular  congestion  of  the 
intestine,  and  its  secretions  became  more  abundant,  while 
absorption  was  accelerated.  The  chyle  vessels  were  strongly 
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injected,  whicli  must  be  explained  by  tlie  abundance  of 
pancreatic  juice  present  in  the  bowel  (Binz),  when  fat  in 
tine  subdivision  is  introduced,  and  the  consequently  in- 
creased facility  with  which  it  could  be  absorbed. 

If  the  blood  be  examined  (Binz)  after  twenty  drops  of 
ether  have  been  taken,  the  colorless  corpuscles  in  it  are 
found  to  be  twice  as  numerous  as  usual.  It  is  probable  that 
here  also  ether  has  a direct  action  on  the  abdominal  glands, 
and  especially  the  si)leen. 

ETHER  INTOXICATIOX. 

“A  few  years  ago  there  was  published  in  the  Reporter* 
the  ‘ confessions  of  an  ether  inhaler,’  a member  of  our  own 
profession,  for  whom  it  subsequently  became  our  sad  duty 
to  sign  a certificate  of  insanity. 

“We  are  reminded  of  this  by  a paper  in  the  London  Med- 
ical Record,  by  Dr.  Ewald,  of  Berlin,  on  a somewhat  sim- 
ilar case.  It  is  that  of  a man  aged  thirty-two,  who  was 
lately  admitted  Into  the  Charite  Hospital,  under  Professor 
Frerichs,  suffering  from  general  debility  and  trembling  of 
the  muscles.  On  inquiry,  it  was  found  that  he  was  notori- 
ous in  Berlin  for  intoxicating  himself  with  ether,  his  abuse 
of  which  had  reduced  him  to  his  present  miserable  condi- 
tion. He  was  originally  temperate,  and  had  been  a univer- 
sity student,  passing  all  his  examinations  with  credit;  he 
was,  however,  of  a mystical  turn  of  mind.  Unfortunately, 
a little  more  than  nine  years  ago,  there  fell  into  his  hands  a 
medico-jwpular  treatise,  in  which  the  use  and  effects  of 
ether,  used  medicinally,  were  descfibed,  and  a glowing  ac- 
count was  given  of  its  effect  in  (piickening  the  creative 
power  of  the  mind.  He  procured  about  two  or  two  and  a 
half  ounces  of  sulphuric  ether,  and  inhaled  it  from  a hand- 
kerchief; the  re.sult  being  to  })roduce  insensibility  for  about 
a quarter  of  an  hour,  during  which  time  he  imagined  that 
he  lived  for  an  indefinite  time,  and  traveled  over  whole 
worlds.  This  condition,  however,  he  was  not  again  able  to 
induce  in  so  high  a degree.  Becoming  gradually  more  and 
more  addicted  to  his  habit,  he  no  longer  confined  himself 
to  indulging  himself  in  his  own  room,  but  with  his  ether- 
ized handkerchief  before  his  face,  he  wandered  through  the 
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streets,  purchasing  small  quantities  of  ether  at  the  druggists’ 
shops,  until,  at  last,  he  became  so  great  a nuisance  to  them 
that  many  of  them  closed  their  doors  against  him.  He  was 
also  turned  out  of  his  lodgings,  on  account  of  the  annoyance 
produced  by  the  smell  of  his  breath,  and  became  a houseless 
wanderer,  reduced  in  means  and  in  health.  In  the  hospital 
there  was  no  indication  that  his  mind  was  affected;  his 
memory  was  not  impaired ; his  style  of  speaking  was  fluent. 
On  one  occasion  an  attem2)t  was  made  to  produce  complete 
anaesthesia.  For  this  inirpose  more  than  seven  ounces  were 
required;  the  ether  being  given  by  an  inhaler,  and  loss 
being  prevented  by  closing  in  the  apparatus  with  cotton- 
wool. No  sooner,  however,  was  the  inhalation  stopped, 
than  the  state  of  insensibility  passed  off.  He  w^as  then 
allowed  to  take  the  ether  in  his  own  way,  by  inhaling  it 
from  a handkerchief.  Given  in  this  way,  it  jjroduced  a 
stage  of  excitement,  during  wliich  he  danced  about  the 
room,  talked  nonsense,  and  ajq)eared  much  i>leased,  but 
there  was  no  true  narcotism.  It  was  not  thought  justifiable 
to  subject  him  to  other  exiDcriments  with  ether,  as  it  was 
desirable  to  break  through  his  habit.  It  is  interesting,  that 
his  suscejitibility  to  the  action  of  cannabis  indica  was  not 
inq^aired.  This  drug  was  given  as  a substitute  for  ether, 
and  on  the  first  occasion,  too  large  a dose  having  been  given, 
the  result  was  the  i)roduction  of  iihantasms,  such  as  are  in- 
duced by  the  smoking  of  hasheesh.” 

The  late  Dr.  Morgan,  of  Dublin,  states  that  ether  is  em- 
ployed in  certain  ])ortions  of  Ireland  as  a substitute  for 
whiskey. 

A case  has  come  under  the  writer’s  notice  in  which  a pa- 
tient began  the  use  of  sulphuric  ether  in  teaspoonful  doses, 
as  a nervine  ordered  by  a physician,  and  ultimately  in- 
creased the  dose  to  one  })int  i)er  day.  When  informed  of  its 
injurious  character,  she  had  lost  her  a])petite,  and  suffered 
gastric  disturbance  ; she  gradually  diminished  the  quantity 
and  was  able  to  give  it  up  after  a month  or  two.  The  only 
effect  it  had  ujk)!!  her  was  to  give  her  aiq)arent  strength  to 
go  on  with  her  teaching  of  music.  liarge  quantities  of 
ether  have  been  taken  internally,  and,  so  far  as  we  have 
been  able  to  learn,  no  death  has  yet  occurred  from  its  use  in 
this  way. 
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CHAPTER  XI. 

GENERAL  CONCLUSIONS. 

Alcohol  preparations.  Treatment  of  poisoning  by  Ether.  Inhalation 
and  internal  administration.  Precautions  in  its  inhalation.  Bi- 
chloride of  Methylene.  Hydrobromic  ether;  use  and  new  mode  of 
preparation;  conclusions.  Ethidene  dichloride.  Oxygen,  hydro- 
gen, and  nitrogen  gases.  Dr.  Gi’ay's  experiments  with  oxygen  gas. 
On  the  use  of  aneesthetics,  especially  Chloroform,  in  dental  opera- 
tions. Treatment  of  chloroform  poisoning.  Chloroform  and  Chloral 
in  poisoning  by  Strychnia.  On  the  choice  of  amesthetics.  Another 
death  from  Chloroform.  Bibliographical  list  of  papers  and  works 
on  anresthetics.  The  Metric  system. 

ALCOHOL- SPIRIT  OF  THE  SPECIFIC 
GRAVITY  0.835,  U.  S. 

OFFICINAL  PREPARATIONS,  U.  S. 

Alcohol  dilutum. — Diluted  one-half  with  water. 

Alcohol  fortius, ^ — Spirit  of  the  specific  gravity  0.817. 
Spiritus  vini  gallici  (brandy). — About  fifty  per  cent,  of 
alcohol. 

Spiritus  frunienti  (whiskey). — About  fifty  per  cent,  of 
alcohol. 

ANTIDOTES. 

The  treatment  of  poisoning  by  any  form  of  alcohol,  or  its 
compounds,  is  removing  all  the  si)irit  from  the  stomach  by 
an  emetic  of  mustard  and  hot  water,  or  if  the  stomach  will 
not  act  emj)loy  stomach  ])umi).  Cold  water  or  ice  to  the 
head,  strong  coffee,  stimulants,  galvanic  current,  and  arti- 
ficial respiration. 

POISONING  FRO.^l  ALCOHOL, 

In  chro'nic  alcoholic  poisoning  withdraw  stimulants,  and 
substitute  tlie  following  mixture,  to  be  given  about  the  time 
ol  the  strong  craving  for  a drink. 

R.  Potass! i bromidum,  5ij. 

Tinctura  capsicum,  f5ss. 

Syr.  limonis. 

AquamenUiTO  pip.,  auSj.— M. 

Sig.  A tablespoonful  about  twelve  o'clock  M.  in  water,  with  a 
cracker.  Abundance  of  good,  rich,  well-seasoned  food,  and  the  mix. 
ture  at  bed  time,  to  j)rocure  sleep. 
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ETHER. 

OFFICINAL  PREPARATIONS,  U.  S. 

^ther.  fortior. — Specific  gravity  0.728  for  inhalation  and 
internal  administration. 

Spiritus  letheris  compositus.  Hoffmann’s  anodyne. 

PRECAUTIONS. 

Ether  should  never  be  inhaled  after  a full  meal,  not  only 
to  avoid  the  annoyance  of  vomiting  in  the  midst  of  the 
operation,  but  also  the  danger  of  asphyxia  by  some  of  the 
vomited  matter  dropping  or  running  into  the  larynx  and 
trachea.  If  nourishment  is  necessary  let  it  be  of  a liquid 
character.  Perfect  quietude  should  exist  around  tke  patient. 
Clothing  should  be  perfectly  loose  so  as  to  not  interfere  with 
respiration.  False  teeth  should  always  belaid  aside.  The 
inflammability  of  ether  should  be  remembered  as  well  as  the 
density  of  its  vapor  (2.568),  for  this  density,  although  insur- 
ing comparative  safety  around  a light,  will  cause  it  to  ignite 
if  the  light  be  even  some  distance  under  it.  Examine  and 
record  condition  of  the  patient’s  heart  and  lungs,  and  in 
suspicious  cases  all  the  organs.  In  holding  a patient  down 
during  the  stage  of  excitability,  do  so  firmly,  at  the  same 
time  allowing  the  limbs  as  much  freedom  of  motion  as  pos- 
sible. Being  held  in  a vice  like  grasp  frightens  the  patient, 
and  has  caused  dislocation,  and  even  fractures. 

DANGERS  IN  THE  ADMINISTRATION  OF  ETHER. 

Ether  is  not  altogether  free  from  danger,  but  it  always 
gives  warning  before  it  causes  the  death  of  the  patient.  The 
ultimate  effects  of  anaesthetics  show  that  they  are  all  depress- 
ing agents.  It  will  produce  entire  insensibility  in  all  cases, 
with  little  or  no  risk,  if  administered  by  a competent  person. 
The  countenance  should  be  watched,  and  the  difficulty  of 
breathing  jiromptly  attended  to.  The  moment  the  face  as- 
sumes a purple,  dusky,  or  extremely  pale  hue,  remove 
the  inhaling  apparatus  and  admit  fresh  air.  If  not  sufficient, 
draw  the  tongue  forward  wuth  a pair  of  artery  forceps,  or  by 
a towel  wrapped  around  it,  at  the  same  time  keeping  the 
mouth  open  by  pressing  on  each  side  of  the  jaw  with  bent 
thumb  and  index  fingers,  pressing  the  cheeks  between  the 
teeth  or  gums.  If  the  arrest  of  respiration  be  due  to  the  pres- 
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ence  of  vomited  matter  in  the  larynx,  the  head  should  be 
turned  quickly  and  lowered  below  the  level  of  the  table.  This 
precaution  should  always  he  taken  when  vomiting  occurs. 
If  these  means  should  fail,  Marshall  Hall’s  method  of  arti- 
ficial respiration  should  be  employed,  or  a small  air-bag  or 
bellows  with  a nozzle  might  be  used,  inflating  the  lungs, 
then  withdrawing  the  instrument  and  pressing  firmly  but 
steadily  on  the  chest,  this  being  repeated  not  more  than 
eighteen  times  per  minute.  An  enema  of  equal  parts  of 
brandy  and  luke-warm  water  should  be  given  at  the  same 
time.  A towel  soaked  in  ice-water  slapped  two  or  three 
times  on  the  chest  and  face,  will  sometimes  succeed  where 
other  means  have  failed. 

ADMINISTRATION. 

An  inhaler  is  made  by  folding  a towel  into  a large  cone 
or  bag,  and  then  placing  a large  siionge  in  its  apex.  Kther 
is  then  sjirinkled  upon  it  with  a free  hand,  half  an  ounce  or 
more  at  a time,  and  repeated  if  necessary  by  renewing  the 
supply  of  ether.  The  lower  jiart  of  the  face,  mouth,  and 
nose,  is  covered  with  the  cone,  so  as  to  exclude  most  of  the 
air,  and  allow  the  patient  to  fill  his  lungs  with  more  or  less 
diluted  ether  vapor,  depending  on  the  care  with  which  the 
<3one  is  applied.  There  will  be  at  the  beginning  of  the  in- 
halation attempts  to  struggle,  which  are  to  be  gently  re- 
strained. Quiescence  gradually  conies  on,  the  jiatient  pass- 
ing into  profound  insensibility.  If,  however,  the  face  be- 
■come  very  pale  or  livid,  the  inhaler  should  be  set  aside- 
until  this  condition  disappears.  The  patient  is  considered 
as  ready  for  the  operation  when  the  arm,  when  raised,  will 
fall  as  if  paralyzed,  or  Avhen  the  orbicularis  paljiebrarum 
muscle  will  not  respond  to  irritation,  or  the  conjunctival 
surface  of  the  eye  can  be  touched  with  impunity.  Karly 
stage  of  anaesthesia  by  ether  pupils  are  contracted,  but  when 
there  is  complete  amesthesia  the  pupils  become  dilated,  and 
the  respiration  is  slow  and  deep. 

If  the  operation  is  to  be  a prolonged  one,  when  the  patient 
is  fully  under  the  influence  of  the  anaesthetic,  holding  the 
inhaler  one-half  inch  or  so  from  the  patient’s  face  will  allow 
enough  air  to  reach  the  lungs  to  insure  perfect  safety,  and 
enough  ether  to  hold  him  completely  under  its  influence. 
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BICHLORIDE  OF  METHYLENE. 

Introduced  by  Prof.  Richardson  in  1867.  A colorless  fluid, 
having  an  odor  much  like  that  of  chloroform.  Pleasant 
to  inhale  as  a vapor,  producing  very  little  irritation  of  the 
fauces  and  air  passages.  From  its  easier  evaporation,  it  re- 
quires freer  administration  than  chloroform,  and  because  of 
its  denser  vapor,  less  quantity  than  ether.  Six  deaths  have 
occurred  from  its  use.  It  has  many  of  the  dangerous  quali- 
ties of  chloroform,  and  death  results  from  syncope,  with  di- 
lated pupils. 

HYDROBROMIC  ETHER. 

This  ether  has  been  employed  by  me,  and  in  several  cases 
with  success,  since  my  first  report  on  page  79,  and  in  the  case 
somewhat  delayed  (see  Smith  case) ; also  a case  of  success- 
ful removal  of  diseased  toe-nail,  by  Dr.  Drake  of  this  city, 
and-  a cyst  of  the  hyoid  bone,  by  Dr.  S.  W.  Gross  before 
the  class  at  Jefferson  College  Hospital.  The  ether  was  given 
by  myself  and  the  pulse  was  under  the  care  of  Dr.  Levis, 
who  kindly  sent  me  the  following  letter  in  reference  to  it, 
when  I desired  an  expression  of  his  opinion  in  regard  to  it. 

“ April  28th,  1879. 

“ My  Dear  Doctor: — My  impressions  of  the  new  anies- 
thetic  were  decidedly  in  its  favor.  The  circulation  was  not 
depressed,  mental  excitement  did  not  occur,  and  respiration 
continued  to  be  normal. 

“I  would  be  much  gratified  with  the  opportunity  of  see- 
- ing  more  cases  of  its  use.  Where  can  I obtain  a supply 
of  it?  “ Truly  yours, 

“R.  J.  LEVIS.” 

I find  that  hydrobrornic  ether  exposed  to  the  air  and  light 
changes  in  color,  becoming  at  first  yellow,  then  yellowish- 
brown.  But  this  does  not  interfere  with  its  amesthetic 
((ualities,  but  produces  a more  aromatic  or  peppery  taste ; it 
should  therefore  be  free  from  alcohol  and  water,  and  kept 
from  the  light.  Dr.  Greene,  liefore  leaving  for  Baris,  furnished 
me  with  his  method  of  preparation,  which  I have  appended, 
so  that  any  careful  pharmaceutist  can  make  it: — 

“Coarsely  powdered  potassium  bromide  is  heated  with  sul- 
phuric acid,  diluted  with  its  volume  of  water  in  a flask  or 
retort,  and  Xvlien  vapors  of  hydrobrornic  acid  begin  to  be 
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disengaged,  alcohol  is  allowed  to  flow  in  slowly,  as  in  the 
preparation  of  ether.  Ethyl  bromide  distills  over  with  water 
and  some  alcohol.  It  is  decanted,  agitated  with  water  to 
remove  alcohol,  and  dried  with  potassium  carbonate.  It 
needs  no  other  puriflcation.” 


IDEOPATHIC  POST-AURICULAR  PERIOSTITIS, 
OPERATION  AND  RELIEF  UNDER  HY- 
DROBROMIC ETHER. 


REPORTED  BY  W.  D.  FEIDLER. 


In  case  No.  15  (page  76),  before  reported,  it  was  necessary 
to  perform  an  operation,  and  the  following  notes  were  made 
by  Mr.  D.  W.  Feidler,  one  of  my  assistants  at  Jefferson  Col- 
lege Hospital  ear  clinic.  “ The  patient  at  No.  X took  §ij  of 
hydrobromic  ether  by  inhalation  in  the  presence  of  Prof. 
S.  D.  Gross,  and  the  result  was  that  the  patient  was  only 
drunk,  and  would  not  inhale  properly  (as  observed  Dr. 
Gross,  ‘ he  was  as  stiff  as  a poker  ’).  The  nurse  then  brought 
a fresh  supply,  and  by  the  use  of  §j  he  was  fully  under  its 
influence  in  forty  seconds,  when  he  was  as  limber  as  a rag. 
Dr.  Turnbull  made  a long  incision  down  to  the  bone  and 
into  the  body  of  the  sterno-cleido-mastoid  muscle  without 
the  slightest  indication  of  pain,  with  very  free  haemorr- 
hage, but  no  pus  and  no  roughness  of  the  bone,  but  with 
great  relief  to  the  patient’s  head  and  pulse.  The  temperature 
being  reduced  from  102°  to  99°.  Patient  fully  recovered  after 
six  weeks  in  the  hospital.” 

Remarks  by  Dr.  TurnbuU. — This  patient  was  in  the  same 
condition  as  the  one  before  referred  to.  (See  page  28.)  When 
pure  ether  was  administered  by  Dr.  Allis,  the  patient  con- 
sumed eight  ounces  and  was  not  relaxed,  and  the  doctor 
had  to  employ  chloroform  before  I was  able  to  perforate  the 


mastoid  cells. 

Conclusions  in  regard,  to  hydrobromic  ether  as  an  anaes- 
thetic in  twenty-five  cases,  being  an  additional  four  cases 
since  my  report  on  page  79. 

Shortest  time  taken  to  place  a patient 
under  its  anaesthetic  influence. 

Longest  time, 

Longest  time  under  its  influence, 

Largest  (juantity  consumed,  eight  ounces 


Minutes.  Seconds. 
0 40 

6 40 

60  0 
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With  one  patient  out  of  the  new  cases  there  was  vomiting, 
as  the  patient  had  taken  dinner  before  the  operation.  This 
was  the  little  girl  operated  on  by  Dr.  Samuel  W.  Gross. 

ETHIDENE  DICHLORIDE. 

The  Scientific  Grants  Committee  of  the  British  Medical 
Association  have  received  from  a special  committee  a re- 
port, in  which  it  is  claimed  that  this  ansesthetic  presents  all 
the  advantages  of  ether,  without  any  of  its  disadvantages. 
Mr.  Thos.  Bird,  M.  R.  C.  S.  E.,  thinks  it  a good  anaesthetic 
for  children. 

OXYGEN 

Is  not  a true  amesthetic. 


OXYGEN,  HYDROGEN  AND  NITROGEN. 

It  has  been  found  that  animals  are  capable  of  respiring 
oxygen  gas  fora  long  period  of  time  without  other  apparent 
effect  than  increased  liveliness  and  augmented  appetite. 
Oxygen  gas,  when  resj^ired  by  man,  to  the  extent  of  twenty- 
nine  to  thirty  quarts,  produces  little  effect.  Any  insensibil- 
ity produced  by  the  inhalation  of  nitrogen  or  hydrogen  and 
rarefied  air,  is  due  to  deficiency  of  oxygen,  of  which  as- 
phyxia is  the  result ; or  perhaps  it  may  be  produced  by  the 
analgesic  effect. 


OXYGEN  GAS  AS  AN  ANAESTHETIC. 

In  the  early  part  of  this  work  (see  page  83),  I stated  that 
Dr.  Gray,  of  Richmond,  intended  to  continue  his  experi- 
ments with  oxygen  gas,*  and  I now  (June  9th)  give  his  con- 
clusions, which  he  has  kindly  sent  me.  After  employing 
it  in  six  cases  of  teeth  extraction,  in  none  of  which  was 
there  profound  amesthesia,  only  its  first  stage,  he  states : — 
“ On  both  occasions  the  gentlemen  present  fully  concurred 
with  me  that  oxj’gen  gas  is  undoubtedly  anaesthetic  for  two 
or  three  minutes  after  withdrawal  of  the  gas.  It  will  be 
noted  that  the  drawing  of  the  last  teeth  in  all  the  patients 
gave  pain.  That  oxygen  gas  is  not  anaesthetic  to  the  same 
degree  as  nitrous  oxide,  we  equally  agree.” 


ON  THE  USE  OF  ANaESTHETICS,  ESPPICIALLY 
CHLOROFORM,  IN  DENTAL  OPERATIONS. 

I have  before  me  the  j)roceedings  of  two  dental  associ- 


♦ Published  by  Richmond,  Va.,  Medical  Monthly,  June,  1879. 
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atious,  both  containing  as  members,  gentlemen  of  culture, 
having  a medical  as  well  as  a dental  education,  while  there 
were  present  to  aid  them  medical  men  who  had  given  the 
subject  of  ansesthetics  careful  study,  who  had  much  experi- 
ence, and  had  performed  numerous  experiments  with  the 
various  agents  employed. 

The  president,  in  opening  the  discussion,  at  a meeting  of 
the  British  Odontological  Society,  stated,  that  the  subject 
for  discussion  was,  “ The  use  of  Chloroform  in  Dental  Oper- 
ations,” and  that  it  had  been  suggested  by  the  editor  of  the 
British  Medical  Journal^  in  commenting  upon  the  death  of 
a child  two  years  and  a half  old,  in  May,  1878,  from  the  ef- 
fects of  chloroform  administered  to  facilitate  a dental  o]>er- 
ation.  He  concluded  his  remarks  on  the  case  with  the 
following  query  : Is  it  ever  right  to  give  chloroform  for 
dental  purposes?  We  wish  the  Odontological  Society  would 
pronounce  an  authoritative  opinion  on  the  subject,  and  were 
they  to  do  so,  absolutely  forbid  it.” 

After  a full  and  free  discussion,  “the  president  said  that 
all  who  had  spoken  had  agreed  that  the  use  of  chloroform 
in  dental  operations  could  not  be  absolutely  forbidden,  but 
that  it  should  be  restricted  to  very  exceptional  cases.  Mr. 
Charles  Tomes  added  some  very  practical  suggestions ; 
he  said  it  should  only  be  given  at  the  patient’s  own  house, 
and  with  the  patient  in  a recumbent  position.  His  own 
ojiinion  was  that  a previous  consultation  with  the  medical 
attendant  of  the  patient  was  also  desirable.  He  proposed 
that  the  society  should  adopt  these  suggestions  in  tlie  form 
of  a resolution,  thus  : — ‘ That  it  is  the  opinion  of  tlie  society 
that  the  use  of  chloroform  in  dental  practice  should  be  re- 
stricted to  very  exceptional  cases,  that  it  should  only  be 
given  at  the  patient’s  own  house,  and  with  the  patient  in  a 
recumbent  position,  and  that  whenever  circumstances  will 
admit  of  it,  a previous  consultation  with  a qualified  medi- 
cal practitioner  is  highly  desirable.’  This  resolution  not  hav- 
ing been  passed,  the  president  said  he  would  be  sorry  to  urge 
the  society  to  come  to  a definite  conclusion  against  their 
inclinations.  No  doubt  practitioners  in  London  and  other 
large  towns  were  more  favorably  situated  as  regarded  the 
facility  of  obtaining  advice  and  assistance  than  were  their 
brethren  in  the  country,  and  it  was  possible  that  an  unfair 
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use  might  occasionally  be  made  of  the  resolution  by  the  legal 
profession.  He  would  not,  therefore,  press  it.  It  was  the 
less  necessary  since  all  the  speakers  had  agreed  that  though 
the  use  of  chloroform  might  be  occasionally  justifiable,  it 
was  very  undesirable  to  use  it  in  any  case  where  the  services 
of  other  and  safer  aiiEesthetics  could  be  made  available,  and 
he  felt  sure  that  the  strong  conviction  of  the  danger  and  re- 
sponsibility attached  to  tlie  use  of  chloroform  which  had 
been  expressed  by  some  of  the  speakers  would  have  great 
influence  with  the  profession.” 

Thus  we  see  that  the  British  Odontological  Society  would 
not  or  could  not  pass  an  authoritative  opinion  on  this  all  im- 
portant question.  We  find  the  same  disposition  on  the  part 
of  an  American  society*  to  continue  using  chloroform  in 
dental  operations,  notwithstanding  the  dangers  oflered  by 
this  agent.  Its  chairman.  Dr.  .1.  J.  Caldwell,  of  Baltimore 
(not  a dentist),  after  preparing  a careful  report  ending  with 
a list  of  the  various  ana3sthetics,  gives  the  following 
opinion : — “Of  these,  preference  has  been  given  to  suliDhuric 
ether,  chloroform,  and  nitrous  oxide  gas,  both  as  regards 
safety  and  efficiency.  It  is  well  to  know  which  is  the  safest, 
and,  at  the  same  time,  the  best  for  the  purpose  of  the  dentist. 
This  knowledge  can  only  be  obtained  by  experiments,  and 
experiments  thus  far  have  proven  adverse  to  the  use  of  chlo- 
roform.'^^ 

“Death  at  the  hands  of  the  dentist  is,  relatively  speaking, 
much  more  common  than  at  the  hands  of  the  surgeon,  when 
chloroform  is  used.  The  explanation  seems  to  be  found  in  the 
fact  that  ariiemia  of  the  brain  is  induced  by  the  drug,  which 
assuredly  depresses  all  the  vital  functions,  and  this  anaemia 
inducing  syncope,  is  again  reflected  on  the  heart,  inducing 
paralysis  of  that  organ  ; then,  with  the  two  legs  of  the  great 
tripod  of  Bichat  taken  away,  the  catastrophe  is  precipitated. 
Hence  decubitus  must  be  insisted  upon.” 

Dr.  Thompson,  a distinguished  dental  surgeon,  who  is 
chairman  of  the  Committee  on  Anaesthetics  of  the  society 
for  the  years  1879-80,  stated  the  following: — “In  past  years 
when  the  subject  of  anaesthetics  had  been  taken  up,  it  seemed 
to  have  fallen  through  of  itself.  It  is  a subject  that  should 

* Maryland  and  District  of  Columbia  Dental  Association,  Washing- 
ton, D.  C.,  October  8th,  1878. 


NITROUS  OXIDE,  AND  ITS  ANTIDOTE, 


299 


never  be  dropped  without  complete  exhaustion.  We  are  re- 
miss in  our  duty  if  we  allow  it  to  go  with  anything  short  of  ex- 
haustion. The  practice  of  anaesthesia  is  one  that  should  com- 
mand a great  deal  of  study  and  caution.  It  has  been  stated 
here  to-day  that  we  can  do  a great  deal  of  inj  ury  to  our  patients 
by  not  giving  enough  as  well  as  by  giving  too  m,uch.  That  is 
true.  Timidity  dulls  perception,  but  boldness  in  the  exhi- 
bition of  anaesthetics  enables  the  operator  to  exercise  more 
caution. 

“ He  who  gives  nitrous  oxide  indiscriminately  runs  a risk 
of  killing  his  patient  at  any  time.  In  administering  an  an- 
aesthetic we  can  have  some  indication  of  trouble,  and  this 
must  be  recognized.  We  also  know  that  from  idiosyncrasy 
often  ensues  failure. ' There  are  some  diseases  that  must  be 
attended  to  previous  to  bringing  to  a condition  of  anaesthesia. 

“A  patient  came  to  meclaimingtobeperfectly  healthy,  but 
there  was  a lymphatic  appearance  that  made  me  suspect 
that  all  things  were  not  right.  The  jDhysician  said,  ‘Go 
on;  it  is  all  right.’  We  gave  her  gas,  and  the  first  few  in- 
spirations went  on  very  nicely.  Some  more,  and  she 
showed  indications  of  serious  heart  trouble.  I stojDped  the 
gas  and  used  the  battery.  She  revived,  but,  after  a little, 
went  off  again,  showing  that  it  was  not  the  gas  that  was  the 
sole  cause. 

“Now,  relative  to  the  restoration  from  anfesthetics,  I have 
found  nitrite  of  amyl  of  extreme  importance.  I had  a case 
where  the  patient  was  given  up  as  dead,  when  by  the  exhi- 
bition of  nitrite  of  amyl  full  resuscitation  occurred.” 

Dr.  Hodgkin  says: — “A  resume  of  the  attitude  of  the  pro- 
fessions of  medicine  and  dentistry  on  the  subject  of  ames- 
thetics  and  their  value  and  action  may  here  be  given,  and 
as  dentists  you  are  naturally  so  strongly  interested  in  the 
subject  as  to  jirstify  an  expectation  that  this  will  be  com- 
plete, and  yet  it  is  a difficult  thing  to  do;  for  science,  though 
so  exact,  is  yet  variant  in  the  enunciation  of  her  dogmas 
through  her  chosen  apostles.  The  unanimity  of  division  be- 
tween the  northern  and  southern  sections  of  our  land 
on  the  relative  dangers  of  ether  and  chloroform  is  well 
known . The  wave  which  seemingly  threatened  the  destruc- 
tion of  the  chloroformites  was  driven  back  by  the  accident 
of  the  late  Civil  War,  which  proves  that  the  large  percent 
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age  of  deaths  at  the  hands  of  those  using  chloroform  in  civil 
hospital  cases,  did  not  occur  in  the  field  and  under  average 
war  circumstances.  The  advocates  of  ether  still  cling  to 
that  drug  as  the  anaisthetic,  claiming  for  it  exeinj^tion  from 
fatal  effects  in  all  but  foregone  cases.” 

The  report  of  the  chairman  was  followed  by  a rejiort  of 
the  president,  Dr.  B.  F.  Coy,  a well-known  dental  surgeon, 
of  Baltimore,  w’hich  we  are  unable  to  give  in  full  for  want 
of  space,  but  which  contains  the  following  statement: — 
‘‘Nitrous  oxide  gas,  especially  the  condensed  gas  in  cylin- 
ders, answers  nearly  all  the  purposes  for  the  dental  surgeon, 
but  tedious  operations  on  the  bones  of  the  face  require  an 
agent  more  durable  in  its  effects;  then  use  the  best  chloro- 
form and  no  mixture  with  ether  (p.  5G).”  Again,  in  con- 
clusion, he  states: — ‘‘An  exj)erience  of  over  thirty  years  in 
the  use  of  anaesthetics  without  accident  or  serious  untoward 
symptoms,  secures  the  right  to  s}3cak  warmly  upon  a sub- 
ject that  has  given  the  human  race  the  greatest  blessing  in 
surgery,  of  which  they  have  been  the  recipients  in  ancient 
or  modern  times.”  In  summing  up  the  discussion  in  whicli 
the  writer  took  part.  Dr.  Coy  states: — ‘‘I  did  not  expect  to 
speak  upon  this  subject,  as  it  was  well  discussed.  My  ex- 
perience with  the  condensed  nitrous  oxide  gas  has  been  very 
satisfactory.  I have  never  had  a j)atient  show  any  ill  effects 
from  its  use.  I have  given  chloroform  very  often,  and  a 
great  many  times  the  posture  necessary  was  a sitting  one. 
I have  sometimes  found  it  necessary  to  throw  my  patient 
back  into  a horizontal  position.  ...  I have,  of  late, 
made  use  of  nitrite  of  amyl  as  a restorative  in  the  use  of 
chloroform,  and  for  establishing  theaction  of  the  heart,  when 
becoming  too  much  depressed,  with  good  effects.” 

Now,  in  carefully  sifting  this  evidence,  what  do  we  find? 
First. — That  chloroform  is  not  absolutely  necessary  for 
any  or  all  the  ordinary  operations  in  dental  surgery;  except, 
in  a few  tedious  or  rare  instances,  or  where  the  actual  cau- 
tery is  employed.  This  powerful  and  dangerous  agent, 
chloroform,  should  never  be  given  unless  a medical  assistant 
be  present,  and  the  following  means  at  easy  command: — 
A bottle  of  nitrite  of  amyl,  a })ortable  galvanic  or  faradic 
battery,  li(j[uor  ammon.  fort.,  ice,  a pair  of  catch-forceps,  and 
an  air-bag  with  nose-i)iece,  to  carefully  inflate  the  lungs.  It 
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should  never  be  given  in  the  dental  chair,  but  always  in  the 
reclining  position.  Pure  sulphuric  ether  has  been  since  its 
discovejy,  and  is  now,  employed  by  the  dental  profession  of 
New  York  and  Philadelphia  in  all  operations  in  dental 
surgery,  without  accident  and  with  perfect  satisfaction. 
Mr.  Charles  Tomes,  of  London,  rejiorted  that,  in  a visit 
to  a New  York  hospital,  he  had  seen  several  cases  of  cleft 
palate  who  were  successfully  operated  upon  under  ether 
and  kept  under  its  inlluence  without  impeding  in  the  least 
the  movements  of  the  operating  surgeon.  All  danger  from 
bleeding  was  obviated  by  laying  the  patient  on  his  side,  so 
that  the  blood  could  run  into  the  cheek  and  out  at  the  angle 
of  the  mouth.  After  this  evidence  of  what  was  possible,  he 
might  be  pardoned  for  thinking  that  the  adaptation  of  ether 
to  dental  requirements  was  merel3’  a question  of  manage- 
ment.” 

The  following  is  the  opinion  of  Dr.  J.  E.  Garretson,  ex- 
pressed in  a letter  to  the  writer  in  1878,  on  this  important 
subject;  and  there  is  no  one  in  this  city  who  has  more 
experience  or  better  opportunities  for  testing  the  value  of 
the  agents  of  which  we  write,  in  a class  of  operations  the 
most  difficult  to  manage  under  ansesthetic  impression, 

” I cannot  doubt  that  the  circulation  of  the  book  will  be 
large.  Amesthetics  in  surgical  practice  is  a subject  of  the 
greatest  consequence.  Let  me  express  mj'  gratification  at 
the  special  care  with  which  jmu  have  presented  the  matter 
of  chloroform.  While  u.sing  chloroform  more  or  less  every 
daj'  out  of  sheer  necessity,  j^et  I am  not  less  afraid  of  it  than 
had  Faust  occasion  to  be  of  his  convenient  agent  iSIephisto- 
pheles.  (Artain  it  is  I never  allow  ni,y.self  to  be  caught 
alone  with  it.  What  pra^’^er  was  to  the  savant’s  devil,  ether 
is  to  chloroform.  I pla.y  the  one  against  the  other.” 

“Concerning  the  healing  of  wounds  under  the  emploj'^- 
ment  of  chloroform  and  ether,  I am  emphatic  in  1113^  convic- 
tions of  an  evil  residing  in  the  former;  to  the  fact  of  such 
evil  I had  my  attention  first  directed  during  the  war.  Flaps 
glaze  but  poorl3'  under  the  chloroform  impression,  when 
compared  with  that  of  ether.  Force  at  large  seons  to  be 
debilitated.  T desire  to  be  put  on  record  as  condemning  the 
use  of  chloroform  wherever  the  surgeon  can  get  along  with- 
out it.” 
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An  equally  able  surgeon,  well  known  for  his  extensive 
knowledge  of  every  department  of  surgery,  gave  the  fol- 
lowing testimony  in  the  discussion  before  referred  to,  in  the 
Odontological  Society  of  Great  Britain.* 

“ Mr.  Jonathan  Hutchinson  said  he  could,  from  personal 
experience,  testify  to  the  siqDeriority  of  nitrous  oxide  gas 
over  other  anaesthetics.  He  would  allow  any  one  who  had 
had  some  experience  in  the  use  of  the  gas  to  give  it  to  him, 
but  he  would  only  take  ether  from  a thoroughly  qualified 
person,  and  would  not  allow  any  man  living  to  give  him 
chloroform.  He  had  used  both  ether  and  chloroform  largely ; 
he  had  lost  one  patient  from  chloroform  eighteen  years  ago,  * 
and  had  had  many  alarming  cases ; he  had  seen  hital  cases 
also  under  the  care  of  others.  During  the  last  six  j^ears  he 
had  almost  invariably  used  ether,  and  during  tliat  time  he 
had  not  had  a single  alarming  case.  He  strongly  disap- 
proved of  some  of  the  complicated  inhalers  now  in  use,  in 
which,  for  the  sake  of  economising  ether,  the  patient  was 
made  to  re-inhale  his  own  breath,  thus  taking  in  a quantity 
of  carbonic  acid  as  well  as  ether.  In  the  only  bad  cases 
connected  with  ether  which  he  had  seen,  some  such  appa- 
tus  had  been  used.  He  greatly  preferred  a simple  leather 
mouth-piece,  i^erforated  at  the  top,  with  a sponge  and  towel 
inside  ; in  this  way  the  patient  got  plenty  of  air  and  plenty 
of  ether.  Tliere  certainly  were  a few  cases  in  which  chlo- 
roform was  preferable,  viz.,  for  old  people  and  very  young 
children.  Old  people  over  sixty  did  not  always  recover 
readily  from  ether  narcosis.  He  had  met  with  several 
cases  in  which  there  had  been  alarming  continuance  of  in- 
sensibility, and  in  one  case  death  seemed  to  be  partly  due 
to  this  cause.  Chlorororm  seemed  to  be  less  dangerous  than 
ether  to  old  people  ; and  in  the  case  of  infants  there  seemed 
to  be  practically  no  danger  at  all,  while  it  was  most  dan- 
gerous to  young  people.  At  the  hospital  in  Moorfields  there 
used  to  be,  on  an  average,  a death  from  chloroform  every 
year,  and  they  were  nearly  always  young  people  operated 
upon  for  strabismus.  Chloroform  was  certainly  more  con- 
venient in  some  respects  and  i)leasanter  to  take  than  ether. 


<=  initish  Journal  of  Dental  Sci^ice,  and  American  Journal  of  Den- 
tal Science,  Baltimore,  April,  ISTil. 
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Patients  who  had  tried  both  almost  invariably  preferred  the 
former;  but  he  thought  it  criminal  to  place  a patient  in 
danger  of  losing  his  life  by  giving  chloroform,  when  ether 
had  been  found  to  be  so  much  safer.” 

” The  president  asked  Mr.  Hutchinson  whether  he  did 
not  think  that  dental  operations  presented  some  peculiar 
features  which  entitled  them  to  special  consideration.” 

“ Mr.  Hutchinson  said  he  could  not  call  to  mind  any 
points  in  which  dental  operations  differed  materially  from 
those  in  general  surgery  ; he  thought  that  the  opinions  he 
had  expressed  would  apply  equally  well  to  them.” 

TREATMENT  OF  POISONING  BY  CHLOROFORM, 
OR  CHLOROFORM  NARCOSIS. 

Prof.  Gross’s  J/ef/md.— The  surface  of  the  chest  should  be 
smartly  slapped  with  the  fringe  of  a towel  dip])ed  in  ice 
w^ater  ; a piece  of  ice  introduced  into  the  rectum  ; the  head 
must  be  lowered  and  the  legs  elevated,  and  ammonia  held 
to  the  nose,  an  assistant  meanwhile  practicing  artificial 
respiration.  (See  also  page  104.  The  means  to  be  resorted  to 
to  prevent  death  from  chloroform.) 

Mr.  Clover*  finds,  in  sj^ite  of  all  his  care,  that  chloroform 
will  cause  the  action  of  the  heart  to  fail,  and  he  is  not  so 
wedded  to  it  that  he  will  allow  his  patient  to  be  killed  by  it. 
But  he  states,  ” remove  the  chloroform  and  administer  ether 
vapor  for  a few  inspirations,”  (or  what  is  still  better,  as  re- 
commended by  the  late  Dr.  Sansom,t  continue  with  the  ether 
until  the  operation  is  finished.) 

Dr.  Clover  also  remarks,  ” The  mixture  of  nitrite  of 
amyl  with  chloroform  has  been  strongly  advocated  recently 

* A Guide  to  Therapeutics  and  Materia  Medica.  Ily  Rol)crt  Farqu- 
harson,  iM.  D.  Second  American  edition.  Enlarged  and  adapted  to 
the  U.  S.  P.  by  Frank  Woodbury,  M.  I).,  physician  to  the  German 
Hospital,  Philadelphia.  Philadelphia:  II.  C.  Lea,  1879,  p.  208. 

t Antagonism  op  Chloroform  and  Ether.— Dr.  Greenhalgh 
stated  at  the  meeting  of  the  Obstetrical  Society  of  London  (February 
7th,  I860),  that  he  had  requested  the  late  Dr.  Sansom  to  administer 
chloroform  to  a lady  during  the  removal  of  a large  polypus  from  the 
uterus.  Shortly  after  the  administration  of  the  chloroform,  and  before 
complete  amesthesia  was  induced,  her  pulse  began  to  falter,  her 
breatliing  became  embarrassed,  and  her  countenance  livid.  Dr.  San- 
som, without  delaying  the  inhalation,  substituted  ether  with  the  best 
results.  Dr.  Greenhalgh  begged  to  ask  that  gentleman  if  he  had 
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by  Dr.  Sandford,  an  American  physician.  I liave  tried  it 
in  a dozen  cases,  and  find  that  it  produces  insensibility  rap- 
idly; and  if  the  aiuesthetic  is  then  removed,  the  recovery 
is  very  satisfactory,  but  when  the  inhalation  is  continued 
for  three  or  four  minutes,  there  seems  to  be  nearly  as  much 
subsequent  depression.” 

CHLOROFORlNt  AND  CHLORAL  IN  POISONING 

BY  STRYCHNIA. 

A large  and  poisonous  dose  of  strychnia  produces  symp- 
toms very  clo.sely  resembling  those  of  tetanus,  but  are  more 
strongly  marked  and  rapidly  reach  their  maximum.  The 
symptoms  usually  come  on  in  twenty  minutes  to  half  an 
hour,  and  are  not  usually  delayed  beyond  an  hour.  The 
first  symptoms  are  general  uneasiness,  with  restlessness 
and  soreness  of  the  lindis ; shooting  pains,  like  electric 
shocks,  occur  in  various  parts  of  the  body,  often  first  in  the 
back  and  down  the  arms  and  legs.  Tetanic  and  paroxysmal 
contraction  of  the  muscles  soon  set  in — in  my  experiments 
with  frogs,  cats,  rats,  and  dogs,  it  acts  at  once — and  these 
symptoms  grow  rapidly  worse,  and  make  the  body  rigid 
while  the  paroxysm  lasts. 

If  tlie  dose  has  been  large  the  paroxysm  is  usually  very 
severe.  In  one  case,  in  which  a woman  had  taken  half  a 
grain  by  mistake,  there  was  thirty-seven  or  more  paroxysmal 
contractions  of  the  muscles,  and  the  respiratory  movements 
at  times  were  almost  completely  arrested,  so  that  her  face 
became  bloated  and  livid,  the  jugular  veins  standing  out  in 
the  neck,  and  the  eyes  staring  and  prominent.  Each  of 
these  spasmodic  attacks  lasted  from  a few  seconds  to  a 
minute,  and  then  ceased.  The  mind  of  the  patient  was  un- 


adopted a similar  practice  in  other  cases  with  good  effects;  and,  if  so, 
whether  he  considered  tliat  tlie  vapor  of  etlier  could  be  regarded  as 
an  antidote  to  the  evil  consequences  of  chloroform,  and  whether  he 
could  offer  any  physiological  explanation  of  how  such  beneficial 
effects  are  brought  about.  Hr.  8ansoni  replied  that  it  was  his  constant 
practice  to  administer  ether  if  in  any  case  where  chloroform  seemed  to 
produce  a depressing  effect;  indeed,  usually  in  prolonged  operations  he 
thus  maintained  theantesthesia.  The  substitution,  or  rather  addition, 
was  never  attended  by  any  return  of  sensation.  He  always  found  the 
plan  answer  admirably;  it  certainly  restored  the  force  of  the  circula. 
tion.— (Medical  Times  and  Gazette,  February,  London,  1866.) 
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affected,  and  the  suffering  was  intense.  Any  movement, 
sometimes  the  slightest,  would  excite  a paroxysm.  My 
patient  recovered  under  the  use  of  chloroform  and  animal 
charcoal,  and  careful  watching  and  sustaining  of  her 
strength.  Usually  a fatal  termination  is  due  either  to  ex- 
haustion from  the  repeated  convulsions,  or  to  asphyxia  from 
spasm  of  the  muscles  of  the  chest,  which  is  obviated  by 
insufflation.  Strychnia  tetanizes,  neither  through  the  brain 
muscles  nor  nerves,  but  through  the  spinal  chord. 

Treatment. — The  antidote  to  poisoning  by  chloral  is 
strychnia  (see  page  223) ; and,  vice  versa,  chloral  has 
been  found  antagonistic  to  strychnia.  Chloral  modifies  the 
strychnia  symptoms  to  a great  extent,  and  the  first  agent, 
therefore,  to  administer  in  poisoning  by  strychnia,  is  chlo- 
ral, and  then  chloroform  by  inhalation  to  relieve  tetanic 
rigidity.  The  chloral  is  given  in  doses  of  at  least  twenty 
grains  by  the  mouth ; or  sixty  grains  in  starch  water  by  in- 
jections, by  the  rectum.  The  fatal  closure  of  the  jaws  takes 
place  in  a few  minutes,  if  the  dose  be  a large  one  ; if  smaller, 
in  five  or  six  hours.  The  minimum  (piantity  of  strychnia 
required  to  destroy  life  in  man  is  about  one  half  a grain. 
If  the  patient  be  able  to  swallow,  administercopiousdraughts 
of  warm  water  with  tannic  acid  in  solution,  or  strong  oak- 
bark  tea,  as  this  renders  the  stryclinia  inert.  The  stomach 
pump  is  useful,  but  it  can  rarely  be  used,  owing  to  the  effort 
to  pass  the  tube  into  the  stomach  causing  violent  spasm. 

Prof.  Husemann,  of  Gottingen,  has  been  engaged  in  a long 
series  of  observations  on  tlie  antagonistic  and  antidotal  ac- 
tion of  drugs.  Some  of  his  investigations,  wliich  relate  es- 
pecially to  chloral,  are  translated  for  the  London  Lancet, 
vol.  i,  1879,  p.  382,  from  the  Arcldv.  fur  l\xper.  Pathologic ; 
and  although  we  find  but  little  that  is  new,  yet  some  of  the 
confirmatory  facts  are  worthy  of  publication.  He  says, 
“ Chloral  hydrate  is  known  to  act  as  an  antidote  to  strych- 
nine, lessening  the  spasm,  and  even  preventing  death.  It 
has  a similar  action  in  the  case  of  the  mixture  of  strychnine 
bases  sold  under  the  name  of  brucia,  and  also  against  the 
opium  alkaloid  thebaia,  which  simultaneously  tetanizes  and 
lessens  sensibility.  The  spasms  produced  by  chloride  of  am- 
monium diminish  under  the  employment  of  non-fatal  doses 
of  chloral  hydrate,  and  can,  indeed,  be  com}>letely  stf)pj>ed.” 
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(For  the  specific  effects  of  iiydrate  of  chloral,  see  conclu- 
sions on  page  207.) 

ON  THE  CHOICE  OF  ANESTHETICS. 

For  all  minor  operations  in  surgery,  at  the  house  of  the 
patient  or  in  private  office  (when  the  cost  of  the  ansesthetic 
is  of  no  consequence,  and  where  disagreeable  odor  is  to  be 
avoided),  nothing  has  yielded  us  such  satisfactory  results  as 
hydrobromic  ether.  For  all  dental  operations  (except  tedi- 
ous and  protracted  dissections  on  the  mouth),  the  safest 
amesthetic  is  nitrous  oxide  yas^  vffiicli,  in  its  results,  is  ex- 
hilarating and  most  satisfactory,  and  with  but  little  effort 
produces  complete  insensibility  to  pain,  and  is  most  rapidly 
eliminated  from  the  system.  For  dangerous  and  iirotracted 
operations,  the  agent  which  has  been  employed  in  this  city 
and  in  the  United  .States  is  the  iiure  ether;  the  proofs  of  its 
safety  are  full  and  complete.  Chloroform,  as  an  anaesthetic, 
has  a long  and  painful  record  of  valuable  lives  lost  from  the 
time  of  its  introduction  to  the  present  day,  so  that  no  one 
is  justified  in  using  it  unless  the  ordinary  agents  specified 
above  fail  him,  or  unless  he  has  to  employ  the  actual  cautery; 
even  with  little  children  it  is  not  absolutely  safe,*  and  a re- 
ference to  the  body  of  this  work  will  show  that  numerous 
deaths  follow  its  use. 

Every  combination  of  chloroform,  its  various  modes  of 
administration  in  botli  large  and  small  quantities  and  mixed 
with  other  agents,  have  been  experimented  with,  but  those 
who  have  employed  it  most  have,  when  its  jiositive  fiital 
action  is  seen,  had  at  last  to  resort  to  ether. 

EFFECTS  OF  SUDDEN  REDUCTION  OF  TEMPER- 
ATURE AFTER  ANESTHESIA. 

In  a careful  study  of  the  secondary  causes  of  death  from 
ethers  and  chloroform  and  their  compounds,  one  important 
symptom  has  inijiressed  the  writer,  that  is,  the  almost  uni- 
form reduction  of  temperature  jireceding  death.  This 
occurs  after  important  and  protracted  operations,  and  often 
is  hastened  by  careless  removal  from  the  warm,  nay  hot,  im- 
I)ure  atmosphere  of  the  operating-room  to  the  adjoiningward, 

* See  pat^e  109,  deaths  from  chloroform  in  children;  also,  table  of 
deaths  from  this  agent,  page  IKI. 
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exposing  the  damp,  warm  skin  to  the  contact  of  a sudden 
cool  atmosphere.  Again,  the  attendant  should  be  a medical 
man  of  experience,  who  should  watch  the  case  until  reaction 
is  fully  established,  and  see  that  the  nurse  keeps  the  i^atient 
warm  for  at  least  six  or  seven  hours,  and  administers  both 
stimulants  and  nourishment.  If  these  means  are  neglected 
and  the  skin  of  the  patient  is  chilled,  gradually  he  sinks 
into  an  unconscious  state,  from  fluids  which  collect  in  the  • 
bronchi,  lungs,  and  kidneys,  and  dies;  mucous  secretion  and 
serous  effusions  )«uffocating  the  patient.  If  bronchitis  remains 
after  reaction,  treat  it  by  means  of  small  and  repeated  doses 
of  spirits  of  ammonia  in  mucilage  of  gum  arable,  with  sen- 
ega; also,  counter-irritation  by  means  of  lotion  of  oil  of  tur- 
pentine and  soajo  liniment. 

Now  we  come  to  the  conclusions  concerning  this  matter. 

“ What  is  the  number  of  recorded  cases  of  deaths  from  chlor- 
oform?” says  Farquharson,  the  latest  English  authority. 

“ Fatal  accidents  from  chloroform  have  become  so  alarming- 
ly frequent  of  late — the  total  number,  according  to  Bartho- 
low,  amounting  to  five  hundred — that  some  surgeons  even 
consider  its  use  unjustifiable.”  We  have  no  doubt  there  have 
been  more  than  five  hundred.  We  desire,  however,  to  be 
within  bounds,  and  only  print  those  Cases  that  have  been 
fully  authenticated.  The  number  of  deaths  from  chloroform 
contained  in  our  tab^e  on  page  113,  vTien  added  to  those 
already  given  in  this  paper,  make  the  ghastly  sum  total  of 
three  hundred  and  seventy.  Just  as  the  last  of  these  pages 
were  passing  through  the  press,  conies  the  sad  news  of 
another  painful  death  by  chloroform,  a true  case  of  j)aralysis 
of  the  heart,  making  tliree  hundred  and  seventy-one.  The 
following  is  the  published  rejiort  of  the  case : — 

‘‘Mr.  John  K.  Cornwall,*  about  forty-five  years  old, 
and  apparently  in  fair  general  health,  was  suffering  from 
an  ailment  that  required  the  repetition,  after  the  lapse  of 
two  years,  of  a painful  surgical  operation.  He  told  Dr. 
Chambers  that  he  could  not  bear  the  pain  without  taking  an 
ansesthetic.  He  greatly  preferred  chloroform  to  ether,  be- 
cause the  latter,  he  said,  made  him  sick.  Dr.  Chambers 
told  him  that  if  he  insisted  on  taking  chloroform  he  must 


* New  York  Times,  :\lay  16th,  1S79. 
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call  in  another  physician  of  experience.  This  led  to  the 
attendance  of  Prof.  Louis  A.  Stinison. 

“ Mr.  Cornwall  purchased  the  chloroform  himself.  At 
two  and  a half  o’clock,  on  Thursday  afternoon,  May  15th, 
1879,  all  was  in  readiness.  Under  the  advice  of  both  of  the 
physicians,  the  patient  was  induced  to  make  an  attempt  to 
undergo  the  operation  without  the  chloroform,  but  at  the 
very  beginning  his  courage  failed.  He  was  then  told  to  lie 
on  a bed,  because  a reclining  position  of  the  body  is  usually 
viewed  as  safer  than  an  upright  one  for  the  administration 
of  chloroform.  Dr.  Chambers  poured  not  more  than  half  a 
spoonful  of  the  liquid  on  a towel,  and  laid  the  moistened 
part  over  Mr.  Cornwall’s  mouth  and  nostrils,  at  the  same 
time  telling  him  to  breathe  naturally,  as  though  the  towel 
was  not  there.  Prof.  Stimson,  assuming  the  part  requiring 
the  greater  amount  of  experience,  held  his  fingers  on  the 
patient’s  pulse,  which  was  beating  regularly.  There  were 
barely  three  inlialations  of  the  chloroform  when  Prof. 
Stinison  discovered  that  the  pulse  had  suddenly  stopped. 
The  towel  was  at  once  removed,  but  after  a brief  fiuttering 
of  his  breath  it  stopped.  Artificial  respiration  was  tried, 
but  without  success.  Previously  a few  drops  of  nitrite  of 
amyl  were  put  on  a piece  of  cloth  and  placed  at  his  nostrils, 
but  either  because  there  was  not  enough  breath  to  carry  its 
vapor  into  the  lungs,  or  from  some  other  cause,  it  failed  to 
have  any  effect.  Nitrite  of  amyl  uf<lially  causes  an  imme- 
diate quickening  of  the  heart’s  movement,  and  is  therefore 
recommended  as  an  antidote  to  the  dangerous  effects  of  chlo- 
roform. 

“ The  two  physicians  at  last  gave  up  hope  of  their  pa- 
tient’s recovery,  and  sent  for  his  wife,  who  had  been  per- 
suaded to  go  on  a visit  to  a friend  to  remain  during  the  oper- 
ation. Dr.  Edward  G.  Janeway,  one  of  the  commissioners 
of  the  Health  Department,  was  called  to  assist  Drs.  Stimson 
and  Chambers  in  making  fxpost  mortem  examination.  All 
the  organs  of  the  body  were  examined,  but  in  none  was 
there  found,  on  the  first  examination,  any  mark  of  disease 
or  irregularity  that  could  have  caused  death.  Then  Dr. 
Janeway  sent  for  a microscope  in  order  to  make  a closer  ex- 
amination. No  fatty  degeneration  had  been  observable 
with  the  naked  eye,  but  with  the  instrument  the  substitu- 
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tion  of  fat  in  place  of  muscular  fibre  could  be  seen  plainly. 
This  substitution  of  fat  serves  to  weaken  the  muscular 
action  of  the  heart  and  to  make  it  irregular. 

“ Coroner  Croker  was  summoned  by  Dr.  Chambers,  and 
Deputy  Coroner  McWhinnie  viewed  the  body.  A permit  of 
burial  was  granted  by  the  coroner  listening  to  the  state- 
ments of  the  three  physicians.  The  cause  of  death  reported 
to  the  Bureau  of  Vital  Statistics  was  ‘ fatty  degeneration  of 
the  heart.’  It  is  explained  by  Dr.  Chambers  that,  though 
the  fatty  degeneration  had  not  yet  made  progress  enough  to 
cause  death  under  ordinary  circumstances,  yet  it  had  been 
able  to  do  so  under  the  first  accelerating  effects  of  the  chlo- 
roform. Commissioner  Janeway  told  Dr.  Chambers  that 
no  physician  could  possibly  have  discovered  the  condition 
of  Mr.  Cornwall’s  heart  from  observations  made  before 
death.  Mrs.  Cornwall,  and  a brother  and  a brother-in-law 
of  the  dead  man,  say  they  believe  the  physicians  did  the 
best  they  could  have  done  under  the  circumstances.  The 
burial  permit  was  granted,  ‘pending  an  inquest;’  but  it  is 
said  there  will  be  no  yiquest  because  Coroner  Croker  judges 
that  the  allegations  of  three  rej)utable  physicians.  Commis- 
sioner Janeway,  Prof.  Stimson,  and  Dr.  Chambers,  as  to  the 
cause  of  death,  make  the  holding  of  a formal  inquiry  un- 
necessary.” 
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Squibb. — ‘ ‘ Aniesthetics.  ’ ’ 

Waldie.— “ Introduction  of  Chloroform  into  Amesthet- 
ics.” 

Walker. — “ Report  of  Committee  on  Memorials.” 

Warren. — “ Some  Account  of  the  Discovery  of  Ether.” 

Wells. — ” Discoverer  of  Angesthesia.” 

Wise,  R.  Stanton. — “Chloroform  in  Midwifer3'.” 

See  A full  account  of  the  discovery  of  modern  amesthesia 
by  Prof.  H.  G.  Bigelow  in  “A  Centuiy  of  American  Medi- 
cine” (H.  C.  Lea,  published  1876).  Also,  “Discovery  of 
Anaesthesia,”  by  Dr.  J.  M.  Sims,  Virginia  Medical  Monthly, 
Maj’^,  1877;  and  the  “Histoiy  of  Modern  Anaesthetics,”  b.y 
Sir  James  Simpson,  of  Edinburgh.  This  distinguished 
physician  discovered  the  anaesthetic  properties  of  chloro- 
form, and  emplo^^ed  it  first  in  .year  1847.  (James  Camjjbell 
& Co.,  Boston,  Mass.) 

KENTUCKY  THE  FIRST  STATE  OF  THE  UNION 
IN  WHICH  ANAESTHESIA  WAS  EMPLOYED 
IN  THE  OPERATION  OF  OVARIOTOMY. 

“ In  October,  1846,  sulphuric  ether,  or  letheon,  as  then 
called,  was  first  emiiloyed  as  a pain-destroyer  in  a surgical 
operation  by  Dr.  Warren,  of  Boston.  Only  one  operation 
of  ovariotomy  in  this  countr^^  was  performed  during  this 
year,  which  was  by  Dr.  John  L.  Atlee,  before  the  date  above 
given.  In  1847  Dr.  Robert  Thompson  performed  tlie  onlj^ 
operation  for  that  year ; but  no  mention  is  made  of  the  fact 
that  letheon  was  emplo^^ed.  Both  operations  unsuccessful. 
In  November,  1847,  Prof.  Simpson,  of  Edinburgh,  em])Io3^ed 
for  the  first  time  chloroform  as  an  aiuesthetic.  On  March 
loth,  1848,  Dr.  Cla^*,  of  IManchester,  England,  performed 
his  first  ovariotom\^  under  the  influence  of  chloroform — 
successful.  On  March  21st,  six  days  afterwards,  Mv.  H.  G. 
Potter,  of  Newcastle,  performed  a similar  operation  under 
the  influence  of  chloroform — unsuccessful.  On  April  (Jth, 
sixteen  days  later.  Dr.  Henrj^  IMiller,  of  Louisville,  Kjl, 
performed  in  that  city  ovariotom.y  under  the  influence  of 
chloroform,  upon  a woman  from  tlie  State  of  Indiana — 
successful ; second  case  in  the  world  under  apsesthesia. 
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During  this  year  there  were  three  other  ovariotomies  per- 
formed in  this  country,  though  they  were  after  Dr.  Miller’s ; 
only  one  of  the  three  was  successful.”* 

NOTES  ON  THE  USE  OF  NITROUS  OXIDE  AS  AN 
ANAESTHETIC  IN  STRABISMUS  OPERATIONS. 

BY  DR.  ARTHUR  MATHEWSON,  BROOKLYN,  N.Y. 

In  these  five  cases  the  patient  was  seated  in  a dentist’s 
operating  chair,  tipi^ed  back  as  far  as  possible,  and  the  gas 
drawn  from  the  apparatus  of  .lohnston  Bros.  (1260  Broadway, 
New  York),  for  the  use  of  the  liquid  nitrous  oxide.  This 
has  an  inhaler  fitted  with  a valve,  so  that  atmospheric  air 
can  easily  be  admitted,  and  a cup-shaped  cover  to  go  over 
mouth  and  nose.  The  patient  in  each  case  went  quietly 
under  the  influence  of  the  anaesthetic  without  any  of  the 
suffocating  sensations  caused  by  ether.  Vomiting  occurred 
in  two  of  the  cases.  There  was  no  unpleasant  after-effects. 
There  was  in  some  of  the  cases  a blue  and  livid  color  of  the 
face,  which  passed  off  on  admission  of  air.  Blood  very  dark, 
with  scarcely  any  bleeding  while  the  lividity  continued. 
Full  muscular  relaxation  did  not  accompany  the  anaesthesia 
in  all  the  cases,  but  this  was  not  an  inconvenience,  as  it 
might  prove  in  cataract  and  other  oiierations.  The  mini- 
mum and  maximum  quantities  of  gas  consumed  in  these 
cases  were  seven  and  twenty  gallons,  at  a maximum  cost  of 
one  dollar.f 

THE  METRIC  OR  DECIMAL  SYSTEM. 

The  Metric  System  has  been  legalized  in  the  United  States 
and  Great  Britain,  employed  by  other  civilized  nations,  and 
is  rapidly  becoming  an  essential  part  of  the  international 
language  of  science.  It  has  been  adopted  for  the  profession 
of  this  country  in  the  recent  meeting  of  the  American 
Medical  Association  (June,  1879).  Although  our  work  is  not 
printed  in  this  system,  we' have  given  the  subjoined  tables 
and  scales  with  rules,  so  that  any  one  can  reduce  the  ai>oth- 
ecaries  weights ; also  the  thermonietric  scales.]; 

* Dr.  Nathan  P.ozenian,  Medical  Record,  New  York,  June  7th,  1879. 

t Abstract  from  Transactions  of  the  American  Ophthalmological 
Society,  New  York,  1878. 

:{;  Chicago  Medical  Journal  and  Examiner,  September,  1879. 
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THE  METRIC  SYSTEM  IN  MEDICINE. 

Old  Style.  Metric. 

TT\.j  or  gr.  j equals  .... 

foj  or  3j  “ 4 

fSjoi'Sj  “ 32 

The  decimal  line,  instead  of 
makes  errors  impossible. 

As  .06  (Drug)  is  less  than  a grain,  while 
4 and  32  (Veliicle)  are  more  than  the 
drachm  and  ounce,  there  is  no  danger  of 
giving  too  large  doses  of  strong  drugs. 

C.  C.  (cubic  centimetres)  used  for  Gnis. 
(grammes)  causes  an  error  of  5 per  cent, 
(excess. ) A teaspoonful  is  usually  5 Gms.  ; 
a tablespoonful,  20  Gms. 

Two  examples  will  illustrate  the  mode 


Thermometry. 

Centigrade  Fahrenheit 
Scale.  Scale. 


450- 


-113° 


440- 


43°- 


42°- 


41°- 


40°- 


-112° 

-111° 

-110° 

-1<  9° 
-108° 
-107° 
-106° 
-105° 
— 104° 


of  writing  prescriptions. 

103° 

^t.  Extr.  Coloc.  Comp. 

Siss. 

39° — 

102° 

Extr.  Colch.  Acet. 

gr.  xii. 

101^ 

Extr.  Digitalis, 

gr.  vi.— M. 

38° 

Make  into  twenty-four  pills. 

100° 

Sig.  One  pill  every  three  hours. 

Hi 

99° 

would  in  metric  terms  be  written  : — 

37° 

98° 

Gm. 

it.  Extr.  Coloc.  Comp. 

6 ' 

36° 

■ 97° 

Extr.  Colch.  AclT, 

1 “5 

Extr.  Digitalis, 

1 

i 36. 

96° 

Make  into  twenty-four  i^ills. 

or  the  following  prescription  ; — 

it.  Potassii  Bromidi,  ,q. 

Elix.  Aurantii,  ft.  Sviii.— M. 

Sig.  A tablespoonful  once  or  twice  a day.f 

would  in  metric  terms  be  written  ; — 


35°- 


95° 


M. 


It.  Potassii  Bromidi,  32  Gm. 

Elix.  Aurantii,  2.56.  C.  C. 


34°- 


33°- 


32°- 


31°- 


* A valuable  gout  pill. 

t In  cases  of  disturbance  of  the  brain  or  in 
chronic  alcoholism. 


94° 

93° 

92° 

91° 

90° 

89° 

88° 

87° 


30°- 


86° 
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METRIC  MEASURES  OF  LENGTH. 


Millimeter, 

. . 0.001  of  a Meter, . 

. . 0.03937  in. 

Centimeter, 

. . 0.01 

u u 

. . 0.39370  “ 

Decimeter, 

. . 0.1 

ii  ii 

. . 3.93707  “ 

Meter,  . . 

. . 1. 

Meter,  . . 

. . 39.37079  “ 

Decameter, 

. . 10. 

Meters,  . . 

. . 393.70790  “ 

Hectometer, 

. . 100. 

H 

. . 3937.07900  “ 

Kilometer,  . 

. . 1000. 

li 

. . 39370.79000  “ 

METRICAL  WEIGHTS. 


Milligramme, . 

. 0.001  of  a Gram, . . . 

0.015 

gr. 

Centigramme, 

0.01 

( ( ( ( 

0.154 

44 

Decigramme,  . 

0.1 

u u 

1.54S 

44 

Gram,  . . . 

1. 

Gram,  .... 

15.432 

4 4 

Decagramme, . 

. 10. 

Grams,  .... 

154.323 

4 4 

Hectogramme, 

. 100. 

( 4 

1543.234 

44 

Kilogramme,  . 

. 1000. 

44 

15432.348 

4 4 

Tlie  exact  equivalents  of  the  grain,  drachm,  and  ounce 
(troy)  in  grams ; of  the  gram  in  grains of  the  minim, 
fluidraclim,  and  fluidounce  in  cubic  centimeters;  and  of  the 
cubic  centimeter  in  minims,  are  as  follows: — 

1 grain,  troy,  is  equal  to  0.065  — gram. 

1 drachm,  troy,  is  equal  to  3.888  — grams. 

1 ounce,  troy,  is  equal  to  31.103  + grams. 

1 gram  is  equal  to  15.43234874  grains  troy. — Prof.  Miller. 

(1  avoirdupois  pound  is  equal  to  453.592  r grams.) 

(1  avoirdupois  ounce  is  equal  to  28.350  f grams.) 

1 minim  is  equal  to  0.062  — cubic  centimeter. 

1 tluidrachm  is  ecjual  to  3.697  — cubic  centimeters. 

1 tluidounce  is  equal  to  29.573  — culnc  centimeters. 

1 cubic  centimeter  is  equal  to  16.231  ) minims. 

(1  meter  is  equal  to  39.370432  inches). — Cai)t.  Clarke. 
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ACETIC  Ether,  anaisthetic  pro- 
perties of,  62;  experiments  by 
Dr.  H.  C.  Wood,  62. 

Acid  Carbolic*  antidotes  to  poi- 
soning with,  265;  application 
after  actual  cautery,  265 ; as  a 
local  anfesthetic,  265;  experi- 
ments by  M.  M.  Gratiolet  and 
Lemaire,  267  ; in  arresting  pu- 
trefaction, 267;  in  fistula,  267;  in 
otorrhcea,  267 ; in  ulcers,  267  ; 
injection  in  hemorrhoids,  266; 
injection  in  hydrocele,  265;  of- 
ficinal preparations,  264 ; pois- 
oning  by  the  external  applica- 
tion, 266;  properties  of,  264; 
therapeutic  properties,  267. 

Acid  Carbonic  Gas,  local  anaes- 
thetic, 263;  physiological  ac- 
tion of,  263. 

After-treatment  of  anaesthetized 
patient  from  alcohol,  21;  chlo- 
ral, 223;  chloroform,  21,  105; 
ether,  21,  28. 

Alcohol,  as  a local  anaesthetic,  21 ; 
as  an  anaesthetic  by  inhala- 
tion, 18;  and  chloroform,  147  ; 
ether  and  chloroform  mix- 
tures, 145;  ethyl  or  spirits  of 
wine,  19;  experiments  by 
Alexis  Horvath,  22;  exj>eri- 
ments  by  author,  in  its 
various  forms,  as  brandy, 
whiskey,  gin,  18;  in  the  form 
of  absolute,  in  United  States, 
19;  in  the  form  of  “proof 
spirit”  in  England, 19;  methy- 
lic,  or  pyroxide.  or  wood  spir- 
it, 19;  experiments  by  Dr.  E. 
W.  Richardson,  20. 


Alcoholism,  the  use  of  chloral  in, 

220. 

Allis’  Dr.,  chloroform  inhaler, 
description  of,  247 ; ether  in- 
haler, description  of,  237  ; ad- 
vantages of,  239;  experiments 
at  “ Howard  Hospital,”  241 ; 
objections  answered,  242;  ob- 
jections to  the  apparatus,  241. 

Alleged  dangers  which  accom- 
pany inhalation  of  alcohol, 
21 ; of  anaesthetic  mixtures, 
132;  chloroform,  91;  ether,  27, 
31;  ethidene  dichloride,  82; 
ethylene  chloride,  83 ; nitrous 
oxide,  199;  nitrous  oxide  and 
ether,  255; 

Ammenorrhcea,  chloral  hydrate 
in,  208. 

Amyl  Nitrite  of,  and  chloroform 
as  an  anaesthetic,  128,  129;  as 
an  antidote  to  chloroform, 
104,  118;  experiments  by  Dr. 
Erunton,  132;  experiments  by 
Ladendorf  in  forty  cases  of 
difierent  psychoses,  126;  of  J. 
.T.  Michel,  133;  of  Dr.  S.  Weir 
Mitchell,  132;  of  Dr.  Solger, 
132;  failure  of  in  cliloroform 
narcosis,  121 ; pliysiological 
and  therapeutic  eflects,  125. 

Arnory  Dr.,  experiments  Avith 
nitrous  oxide,  179;  chloral  hy- 
drate, 208. 

Amylepe,  discovery  of  and  use 
bj"-  Dr.  Snow,  67 ; not  a safean- 
jesthetic,  67. 

Aiuesthesia  artificial,  by  alco- 
hol, 18;  by  formic  ether,  62; 
by  hydrobromic  ether,  67  ; by 
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chloral,  210;  by  chloroform, 
89  ; discovery  of,  15, 311 ; efl'ects 
of  sudden  reduction  of  tem- 
perature, 306;  ether,  25;  ethi. 
dene  dichloride.  81  ; ethylene 
bichloride,  80;  methylic  alco- 
hol, 19;  methylene  bichlor- 
ide, 63;  nitrite  of  amyl  and 
chloroform,  128;  nitrogen  gas, 
83 ; nitrous  oxide,  286 ; oxygen 
gas,  83. 

Anaesthetics  of  the  ancients,  13; 
chloral,  207;  chloroform,  89; 
ether,  26,  28 ; and  nitrous  ox- 
ide in  dental  surgery,  173 ; 
in  the  blood,  182,  192;  air 
breathed  in,  182;  the  brain 
and  nervous  system,  180;  ner- 
vous phenomena,  183 ; their 
medico-legal  aspect,  274;  mod- 
ern, 15;  on  the  choice  of,  306 : 
in  dental  surgery,  296;  list  of, 
16 ; efl'ects  of  sudden  reduction 
of  temperature  in,  306;  which 
is  the  safest  to  choose,  306. 

Analgesic  efl'ects  of  rapid  breath- 
ing, 261. 

Angina,  diphtheritic  or  pseudo- 
membranous croup,  treat- 
ment of  by  ether,  59. 

Angina  pectoris,  nitrite  of  amyl, 
hypodermic  injection  of  mor- 
phia, 118. 

Antagonism  of  chloroform  and 
ether,  note  page  303. 

Antidote  to  poisoning  with  car- 
bolic acid,  265;  chloroform, 
118;  chloral,  222;  strychnia,  305. 

Aphonia,  or  temporary  loss  of 
voice,  treatment  by  ether,  59; 
nervous,  by  nitrous  oxide,  203. 

Asphyxia  from  chloroform,  89, 
104  ; ether,  41 ; formic  ether, 
62;  nitrous  oxide,  Evans,  Dr., 
experiments,  168;  Reid’s  ex- 
periments, 201. 

Asthma  spasmodic,  treatment  of 
by  chloroform,  137;  chloral 
hydrate,  137,  209;  nitrite  of 
amyl,  rzi;  nitrous  oxide  gas, 
205. 


Atlee  (the  late).  Dr.  Washington 
L.,  his  success  with  mixed  an- 
esthetics, 150. 

Atropine  in  chloroform  narcosis, 
127. 

BERNARD,  Claude,  mode  of  ac- 
tion of  anesthetics,  181. 

Bert,  M.  Paul,  on  nitrous  oxide, 
198. 

Benoit,  Rene,  studies  on  the 
spectrum  of  the  blood,  195. 

Bibliographical  list  of  papers  or 
works  on  anesthetics,  309. 

Bichloride  of  Ethylene,  80. 

Bichloride  of  Methjdene,  63; 
deaths  from,  66 ; discovery 
and  introduction,  64  ; use  of 
by  Dr.  Jones,  of  Cork,  64;  by 
Dr.  Richardson,  63;, inhaler 
for,  2.59. 

Bird,  Mr.  Thomas,  experiments 
with  dlchloride  of  ethidene, 
81. 

Binz,  Dr.  C.,  mode  of  action  of 
anesthetics,  180. 

Blood,action  ofanesthetics  upon, 
90;  nitrite  of  amyl,  12;5. 

Bonwell’s  method  of  anesthesia, 
260. 

Brandy  or  wine,  use  of  prior  to 
an  anesthetic,  26. 

Bromide  of  Ethyl,  or  Hydrobro- 
mic  Ether,  67;  properties,  de- 
composition, 68;  use  by  M. 
Rabuteau,  on  animals,  68;  by 
author,  on  man,  69,  295. 

Bromide  of  Potassium,  prior  to 
the  anesthetic,  26. 

Bromoform,  modeofpreparation, 
properties,  etc.,  270;  Dr.  Rabu- 
teau on  its  local  action,  270. 

Brunet,  case  of  fatal  results  fol- 
lowing inhalation  of  nitrous 
oxide,  204. 

Budin  and  Coyne  on  the  condi- 
tion of  the  pupil  in  anesthe- 
sia from  chloroform,  93. 

Butylchloral,  cheinical  composi- 
tion, mode  of  preparation, 
230;  Dr.  Oscar  Liebreich  on, 
231 ; Dr.  II.  II.  Smith’s  report 
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on  its  use,  2:>i;  on  animals, 
2:50;  Ringer  on  its  value,  231; 
use  of  it  in  cliilclren,  231. 

CANCER,  use  of  chloroform  in 
abrasions  of  the  skin.  111;  of 
the  breast,  excision  of  under 
ether  spray,  51 ; form  of  ap- 
paratus, 27J. 

Carbolic  Acid,  antidotes  to  poi- 
soning witli,  2G5;  as  a local  an- 
{esthetic,*2G5;  impure  for  exter- 
nal use  and  disinfection,  2G4  ; 
officinal  preparations,  261 ; 
action  of  heat  upon,  and  dose 
of,  2G4 ; therapeutic  properties, 
26V. 

Carbonic  Acid  Gas,  in  cancer  of 
rectum,  uterus,  etc.,  263 ; on 
man,  mode  of  death  from, 
264;  as  a local  ansesthetic,  263; 
physiological  action  of,  263. 

Carbonic  Oxide  Gas,  action  on  an- 
imal life,  262 ; as  a local  anajs- 
thetic,  261;  narcotic  poison, 
261. 

Carter  Dr.,  on  the  use  of  ether  in 
operations  on  the  eye,  49. 

Chloral  Hydrate,  action  in  ty- 
phoid fever,  207 ; in  delirium 
tremens,  207  ; advantages  and 
disadvantages  of  subcutane- 
ous injections  of,  215;  anhy- 
drous, 206;  as  an  ansesthetic 
injected  into  the  veins,  210; 
as  a local  ansesthetic,  229;  as  a 
counter-irritant,  230;  causes 
swelling  and  redness  of  tlie 
eye,  209 ; cliildren  can  be  placed 
in  a state  of  absolute  ana'sthe- 
sia  by  it,  212;  causes  the  mus- 
cles and  motor  nerves  to  retain 
Ibeir  irritability  after  deatli, 
212;  conclusions  drawn  from 
ex))erimeiits  and  observations, 
207;  ilisturbs  the  stomach  in 
large  doses,  208;  fatal  and  non- 
fatal  doses, 216 ; how  produced, 
206;  impurities,  how’  detected, 
207;  in  alcoholism,  220;  inllu- 
cnce  on  the  circulation  of  the 
lundus  of  the  eye,  221 ; in  gout 


and  rheumatism,gi  venwith  an 
alkali,  208;  in  paroxysms  of 
tetanus,  209  ; in  small  dose  for 
children,  208 ; in  acute  mania, 
209;  intravenous  injection  of, 
212;  increases  flow  of  men- 
strual fluid,  208;  in  solution  a 
valuable  antiseptic,  210;  ne- 
cropsy in  death  from,  209 ; not 
decomposed  in  the  blood,  208 ; 
purifled,  206 ; subject  to  de- 
composition. 207;  treatment  of 
impending  death  from,  209 ; 
therapeutic  eftects  of,  223 ; use- 
ful in  asthma,  209;  useful  in 
convulsions  of  children,  209; 
useful  in  phthisis,  208;  valuable 
in  nervous  attections,  209 ; val- 
uable in  sun-stroke  or  heat 
toxsemia,  209. 

Chloroform,  87  ; administration 
of,  89;  and  alcohol,  155;  and 
ether,  145;  and  nitrite  of  amyl 
as  an  ansesthetic,  128 ; experi- 
ments on  death  from,  92 ; an- 
tidotes for  poisoning  by,  118, 
127;  ansesthetic  for  children, 
108;  followed  by  death,  109; 
asthma,  treatment  by,  137 ; 
appearance  after  death  from, 
106;  boiling  point,  148;  chem- 
ical tests,  88 ; causing  syncope, 
303;  chills,  action  of  in,  139; 
combined  with  ether  in  ovari- 
otomy, 150;  criminal  use  of,  279; 
dangers  of,  in  renal  disease, 
112;  when  given  too  rapidly, 
106;  fatty  heart,  115;  deaths, 
table  of,  113 ; during  labor,  108 ; 
early  stage  of  administration, 
158;  external  and  internal  use 
of,  138;  in  dental  operations, 
296;  inhalers,  217;  in  poison- 
ing by  strychnia,  304;  its  ac- 
tion as  a poison,  28;  treat- 
ment; 303;  mixtures  for  an- 
sesthesia,  150;  narcosis  with 
morphia,  134 ; Prof.  Gross’ 
method  of  treatment,  303 ; 
method  of  resuscitation,  104; 
neuralgia,  treatment  with. 
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137;  on  the  pupil  in  its  vari- 
ous ansesthetic  stages,  93; 
poisonous  action  of,  104;  pre- 
paration, mode  of,  87;  prepa- 
rations for  internal  use,  139; 
physiological  action  of,  89;  on 
the  blood,  90 ; on  the  brain,  180 ; 
purified  by  sodium  carbonate, 
87;  therapeutic  use,  135;  chlo- 
roform versus  ether,  48. 

Cholera,  ether  with  camphor,  in, 
57. 

Chorea,  chloroform  in,  136 ; brom- 
ide of  potassium  in, 139;  chloral 
hydrate  in,  227;  hand  spray  of 
ether,  58;  Fowler’s  solution 
in,  58;  strychnia  in,  58. 

Colic,  simple  and  apictonum, 
chloroform  in,  138. 

Chlorodyne,  anodyne,  and  anti- 
spasmodic,  142;  dbath  from, 
142. 

Coryza,  ether  comp,  in  its  treat- 
ment, 58. 

Cystitis  chronic,  chloral  hydrate 
in,  220. 

DAVY  Sir  Humphrey,  experi- 
ments with  nitrous  oxide  gas, 
14. 

Dawson  Dr.  C.,  table  of  deaths 
from  ether,  33. 

Death  agonies,  ether  in  mitiga- 
tion of,  59. 

Deaths  from  amylene,  67 ; chlo- 
ral, 216;  chloroform,  113;  chlo- 
roform and  ether,  152;  nitrous 
oxide  gas,  199;  nitrous  oxide 
and  ether,  255. 

Delirium  of  fever,  delirium  tre- 
mens, chloroform  in,  136. 

Dental  operations,  use  of  anaes- 
thetics in,  296. 

Diarrhoea,  treatment  by  chloro- 
form, 138;  ether  and  camphor, 
57;  chloi'oform  and  camphor, 
138. 

Dichloride  of  Ethidene,  81. 

Dioscorides  on  the  wine  of  man- 
dragora  root,  1.3. 

Diphtheria,  chloral  hydrate  in, 
229.  . 


Dogs,  mode  of  killing  them  by 
carbonic  oxide  gas,  262. 

Dudgon  on  the  use  of  Indian- 
hemp,  14. 

Dutch  liquid,  objections  to  its  use 
as  an  anaesthetic,  80. 

Dysmenorrhoea,  ether  with  cam- 
phor, 57;  chloral  hydi'ate  in, 
209. 

EARACHE,  chloroform  in,  143. 

Ear-cough,  nitrite  of  amyl,  125. 

Eclampsia,  chloral  hydrate,  22.5. 

Eczema,  chloroform  ointment,  142. 

Ether  as  an  anaesthetic,  28,  292;  al- 
leged dangers  from,  31 ; cases  in 
which  ether  should  not  be  em- 
ployed as  an  anaesthetic,  27; 
dangers  fi’om  its  inhalation,  28; 
deaths  from,  40;  difference  from 
chloroform,  28 ; experiments 
with  the  sphygmograph,  2i); 
inflammability  of,  32;  intoxi- 
cation from, 289;  ordinary  mode 
of  inhalation,  28,  297;  ollicinal 
preparations,  292;  precautions 
in  its  inhalation,  292;  physio 
logical  action,  26;  proofs  of  its 
safety  in  Philadelphia,  48;  poi- 
son treatment  of,  288;  stimu- 
lating influence  on  the  heart, 
29;  tests  of  its  purity,  etc.,  24; 
tests  of  complete  anaesthesia, 
26;  versus  chloroform,  48. 

Epilepsy,  chloroform  in,  137;  ni- 
trite of  amyl,  137;  nitrous  oxide, 
205. 

Etherization,  early  stage  of,  157. 

Ethidene  dichloride,  as  an  anae.s- 
thetic,  81. 

Ethylene  chloride,  anaesthetic  for 
children,  83 ; asphyxia  caused 
by  it,  83. 

Eucalyptus  extract  for  local  ame.s- 
thesia,  272. 

FACIAL  Neuralgia,  chloroform 
in,  140;  butylchloral  in,  211. 

Fistula,  carbolic  acid,  267. 

Flatulent  dyspepsia,  chloroform, 
1.38. 

Flushings  of  heat,  nitrite  of  umyl 
in,  133. 
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Eonnic  ether  properties,  etc.,  02; 
ns  an  amestlietie,  02;  objections 
as  an  aniesthetic,  00. 

Freezing  tlie  skin  by  etlier  (Rich- 
ardson), 10, 272;  Ringer,2.0;  Rill- 
roth,  .>5;  Beglow,  272. 

(JASOLINEas  a local  ana'sthetic, 
17,  5o. 

Glottis,  .spasm  of,  from  ehloro- 
lorm,  89. 

Gout,  etlier  in  sndden  attacks  of, 
oG;  cliloral  hydrate  in,  208. 

HI'bVDACHE,  liydrobromic  ether, 
71;  sick,  treatment  by  nitrite 
of  amyl,  133. 

Hemicrania,  chloroform  in,  140. 

Hemp,  Indian,  uses  of  as  an  ana's- 
thetic,  11. 

Hernia,  reduction  of,  chloroform, 
130. 

Hoarseness,  compound  spirits  of 
ether,  58. 

Hooping  Cough,  mixture  of  chlo- 
roform' ether,  and  spirits  of 
turpentine,  59. 

Horvath  on  local  anasthesia  with 
alcohol,  22. 

Hydrate  of  chloral,  sec  Chloral 
Hydrate,  207. 

Hydriodic  ether  as  an  anasthetic, 

02. 

liydrobromic  Ether,  07, 294;  action 
on  animals,  70 ; as  an  anasthe- 
tic, 67-79;  conclusions,  79,  295; 
on  man,  72;  pulse,  76,  77 ; new 
mode  of  preparation,  294. 

Hydrogen  Gas  as  an  anasthetic, 
83. 

Hypodermic  injection  of  moridiia 
in  conjunction  with  chloro- 
form, 273,  134. 

Hy.steria,  ether  in  combination, 
57. 

ICE,  snow  and  salt  for  local  anas- 
tliesia,  271 ; as  a means  of  pre- 
venting narcotism  from  clilo- 
roform,  127. 

Inhalation  of  chloroform,  89; 
ether,  2i5,  293;  tnixtures  of  clilo- 
roform,  ether  and  alcohol,  145; 
nitrous  oxide  gas,  165. 


Inhalers,  Alli.s’  chloi’oform,  247; 
Allis’  ether,  230;  Angrove’s 
ether,  244 ; Cheatham’s  ether, 
214;  Clover’s  chloroform,  ether 
and  nitrous  oxide  gas,  251 ; 
Clover’s  ether,  245;  Codnian  & 
iShurtleff’s  ether  and  nitrous 
oxide,  2.50;  Hawksley’s  ether, 
232 ; Hearn’s  ether,  233 ; Rente’s 
215;  IMeyer  and  Meltzer  small- 
er ether,  240;  Morgan’s  ether, 
242;  Morgan’s,  T.  C.,  for  bichlo- 
ride of  methylene,  259;  Rich- 
ardson’s ether  (B.  Willis,  of 
Dublin),  244. 

Insane,  the  treatment  of,  with  hy- 
drate of  chloral,  220. 

Insanity,  chloroform  treatment, 
130. 

Insomnia  from  nervousness,  hy- 
drate of  chloral,  209. 

Intermittent  fever,  arrest  of  jiar- 
oxysni  with  nitrite  of  amyl,  133. 

Iodide  of  Methyl,  66. 

Itching  of  ear,  nose,  or  rectum, 
treatment  by  chloroform,  141. 

JOLYET  and  Blanche,  experi- 
ments with  protoxide  of  }iitro- 
gen,  184, 192. , 

Johnson  Prof.  George,  his  theory  of 
the  action  of  nitrous  oxide,  178. 

KIDD,  on  sex  in  death  from  chlo- 
roform, 102. 

LAIWNGEAIj  cough,  chloroform, 
130. 

Laughing  Gas,  see  Nitrous  Oxide. 

Letamendi  Dr.,  a new  method  of 
utilizing  the  aiifesthetic  elfects 
of  et  her  spraj',  50. 

Tiichen,  ointment  for,  142. 

Liniment,  chloroform  and  cam- 
phor, 138. 

Local  ame.sthesia  by  alcohol,  21 ; 
carbolic  acid,  205;  chloral  hy- 
drate, 22t);  ether,  272;  ice,  mor- 
phia, gasoline,  56;  rhigoline, 
49-.50;  ether,  21-51. 

Local  ancesthesia,  Faradaic  anavs- 
thesia.  Dr.  Beard  on,  270;  ellects 
of,  .5.3;  Richard.son’s,  51;  ob- 
jections to  ether  by  Ringer,  25. 
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MALINGERERS  ether,  in  detec- 
tion of,  59. 

Mania  acute,  chloral  hydrate  with 
bromide  of  potassium,  209. 

Mandragora  wine,  13. 

Ma-yo,  or  Indian  hemp,  13. 

Mctiuillan,  action  of  anaesthetics 
on  tlie  blood  cori)uscles,  170. 

Migraine,  chloral  hydrate,  227. 

Metric  system  in  medicine,  311. 

Metric  system  in  lengths,  312. 

Medico-legal  relations  of  anajsthet- 
ics,  271;  of  cliloroform,  235;  by 
Dr.  R.  ]\I.  Denig,  286;  ether, 
281;  by  Dr.  N.  L.  Folson,  28.5; 
nitrous  oxide,  286;  Mr.  E.  W. 
Rraine,  286. 

Methylene  Bichloride,  discovery, 
trials  as  an  ana.'stlietic,  mode 
of  preparat  ioji,  63,  296. 

Metliyl-iodide,  66. 

Mixtures  of  cliloroform,  etlier  and 
alcohol,  115,  152,  1.55. 

IMixed  anoesthetics,  151. 

Morton  Dr.,  crowning  results  with 
ether,  15. 

Morpliia  witli  cliloroform,  131,  273. 

Morjihia  as  a local  anaesthetic, 
273. 

Morphia  and  chloral  hydrate  to 
prevent  bad  efl'ects  of  morphia, 
220. 

Mortality  statistics,  ether,  .3-3-44; 
chloroform,  11.3;  mixed  times- 
thetics,  1.52;  nitrous  oxide  gas, 
199. 

NARCOSIS,  mixed,  1.34. 

Nervous  headache,  chloroform  for, 
1.38. 

Neuralgia,  chloroform  in,  1.37-139; 
after  ether,  144;  uncomplicated, 
nitrous  oxide  for,  205;  chloral 
hydrate  for,  219. 

N i t ri  te  of  Amy  1 i n angi  na  pectori  s, 
125;  in  asthma,  125;  anae.sthetic, 
125-129;  as  an  antidote  to  chlo- 
roform, 104;  number  of  .success- 
ful cases,  119;  cardiac  dilata- 
tion, 1.3;3;  failure  of  amyl  treat- 
ment in  chloroform  narcosis, 
121 ; failure  of  in  epilep.sy. 


132,  impurities  of,  116;  mode 
of  administration,  118-125; 
physiological  action  on  ani- 
mals, 118-125;  physiological 
action  on  man,  117-125;  prepa- 
ration, 116;  properties  and  ef- 
fects of,  117;  successful  treat- 
ment in  chloroform  narco.sis, 
119;  therapeutic  uses,  1.32-3; 
tinnitus  aurium,  132. 

Nitrous  Oxide  Gas,  advantages  <jf 
being  prepared  fresh,  165;  ca.ses 
of  disease  in  which  it  can  be 
given,  166;  ca.ses  of  death  sup- 
posed to  have  been  caused  by 
it,  199;  caution  in  case  of  feeble 
heart,  167 ; ditliculties  and  dan- 
gers,166;  experiments  in  dental 
a n d ] n i n or  s u rgery , 205;  ex  j >er i- 
ments  by  Dr.  Evans,  of  Paris, 
168;  experiments  of  Drs.  B.W. 
Richard.son  ami  .Sansom,  172; 
experiments  of  Drs.  .'^now  and 
Samsom,  172;  experijnents  of 
Dr.  McQuillen,  174;  experi- 
ments of  Drs.  McQuillen, 
Thomas  and  Turnbull,  176;  ex- 
periments of  Drs.  .Teannel  and 
Emory,  177;  experiments  of 
Drs.  .Jolyet  and  T.  Blanche, 
184;  experiments  with  the 
.spectroscope,  192;  ga.someter, 
Avith  inhaler,  etc.,  162;  how  it 
differs  from  nitrogen  carbonic 
acid,  169;  mode  of  making, 
2.50;  its  action  on  the  blood 
coi’iniscles,  170;  nrode  of  pre- 
liaration,  ])urification,  161 ; 
mode  of  purifying,  16,3;  on  its 
use  as  an  anajsthetic  in  stra- 
bismus operations,  311;  opera- 
tions in  surgery,  where  em- 
ployed, 1.39;  physiological  ac- 
tion of,  167;  therapeutic  ap- 
plication of,  205;  unlike  chlo- 
roform and  ether,  Kw. 

ODONTALGIA,  local  ana'sthesia 
in,  269. 

Ointments  of  chloroform,  141. 

Otorrhcea  foetid,  carbolic  acid  in, 
267;  hydrate  of  chloral  in,  210. 
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Ovariotomy,  bichloride  of  methy- 
lene in,  (D,  (w,  G6;  cliloruiorm 
and  ctlier,  150;  deaths  from  hi- 
chloi'ide  of  metliylene,  ti(i;  lirst 
time  clilorofoiau  vas  used  in 
I'nited  States,  312. 

Oxide  of  Ethyl,  21. 

Oxygen  Gas  as  an  anresthetie,  83 ; 
ex})eriments  hy  Dr.  Gray,  2!!ii. 

POISONING,  hy  alcoliol  ^clironic), 
2t»l ; chloral,  and  treatment,  -11, 
222;  chloroform,  113,  280;  treat- 
ment, 10-1. 

I’oisoning  hy  strychnia,  chloro- 
form in,  136. 

PosEpartum  hemorrhage,  ether 
sjn-ay,  .58. 

Pleurodynia  or  neuralgia  of  tlie 
cliest  walls,  chloroform  for,  140. 

Prurigo,  ointment  for,  142. 

Pruritus  vulvoe,  treatment  hy 
chloroform,  etc.,  141. 

Pulse  in  140  cases  of  inhalation  of 
nitrous  oxide,  198. 

Pupil  in  amesthesia,  Dudin,Coyne, 
and  Schitf,  92,  9.5. 

Pupil  in  chloroform  (Dogiel),  90;  in 
ether,  action  of  light  upon,  20. 

Pain  re'iiever, chloral  and  camphor 
mixture,  229. 

Paralysis  of  the  insane,  chloral  for, 
209;  local,  nitrous  oxide  gas 
lV;r,  205. 

Photophobia,  chloroform  for,  141. 

Phthisis,  chloral  and  chloroform 
in,  207,  130,  220. 

IIESTLESSNESS  accompanying 
paralysi.s,  219. 

Ilcsuscitation  from  threatened 
death  from  chloi’oform,  119. 

Retention  of  urine,  chloral  hydrate 
for,  220. 

Richerand,  suggesting  drunken- 
ne.ss  as  a.  means  to  reduce  dis- 
locations, 11. 

Ringer  Dr.,  on  chloroform  during 
delivery,  M.'l. 

Ringing  in  the  ears,  hydrobromic 
ether  for,  71. 

Rheumatism,  chloral  hydrate  with 
alkalies,  208. 


Rhlgolene  as  a local  ana\slhetic, 
272. 

Richai'd.son  R.  W.,  of  London, 
o])inion  concerning  Robbins’ 
ether,  39;  exi)eriments  with 
nitrite  of  amyl,  125;  method  of 
local  ana'sthesia,  49,  270;  ai)])ai‘- 
atus,  272. 

SANSO.M  Dr.,  when  to  stop  the 
administration  of  chloroform, 
30.3. 

Schiti’,  conclusions  after  more 
than  live  thousand  experi- 
ments as  to  dillerence  of  an- 
cesthesia  hy  ether  or  chlofo- 
fonn,  92. 

Rcheele,  discovery  of  oxygen  gas, 
14. 

Sciatica,  cure  of  hy  subcutaneous 
injections  of  ether,  .57 ; freezing 
the  skin  with  ether,  23. 

Seasickness,  nitrite  of  amyl,  133. 

Sexual  excitement,  abnormal,  57. 

Sick  headache,  nitrite  of  amyl, 
133. 

Skinner’s  ch  1 o reform  i nh  a I i ng  a p- 
paratus,  249. 

Smith  Dr.  Andrew  11.,  experi- 
ments with  oxygen  gas,  ,85. 

Snow  Dr.,  on  sexes  in  death  from 
chloroform,  102. 

Spasms,  unilateral  in  children, 
chloroform,  1.32. 

Spasm  of  the  glottis,  chloroform, 
1-30;  nitrite  of  amyl,  118;  of 
the  stomach,  intestines,  or 
heart,  50. 

Spasmodic  cough, chloroform,  1.30. 

Spectroscope,  and  its  relations  to 
anesthetics,  192. 

Spectral  analysis  of  poisoned 
blood  hy  Dr.  Tayloi',  1!I7. 

Sprain.s, chloroform  and  camphor 
in,  141. 

Sub-occipital  neuralgia,  chloro- 
form, 149. 

Suu.stroke  or  heat  toxemia,  chlo- 
ral hj'drate,  299. 

Syme’s  method  ot  jireventirg 
death  from  chloroform,  105. 

Symptoms  of  danger  from  chlo- 
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roforin,  91;  chloral,  222;  chlo- 
ride of  ethidene,  88;  ether,  28; 
mixed  ana3sthetics, 152;  methy- 
lene bichloride,  6G;  nitrons  ox- 
ide, 1G6. 

Syncope  from  chloroform,  89; 
ether,  27 ; treatment  by  nitrite 
of  amyl,  188;  nitrous  oxide,  197. 

TAIUjE  of  ana\stbetics,  l(i,  17;  of 
deaths  from  chloroform,  118;  of 
deaths  from  mixed  aiiiesthet- 
ics,  152-1.55;'  of  deaths  li’om 
chloroform  in  children,  109-118; 
of  deaths  from  ether,  38,  #) ; of 
cases  traumatic  tetanus,  71. 

Tapeworm,  ether  alone  or  com- 
bined for,  221. 

Tetanus,  chloral  hydrate  hypoder- 
mically, 209. 

Tetrachloride  of  Carbon,  local  an- 
esthetic, 204. 

Thomas  Dr.,  the  late,  his  inhaler 
for  nitrous  oxide,  250. 

'rhomas  Dr.  J.  I).,  on  nitrous  oxide, 
159;  number  of  cases  since  1870, 
197. 

Tinnitus  aurium,  treatment  of  by 
amyl  nitrite,  133;  hydrobromic 
ether,  71. 

Toxicological  effects  of  chloroform, 
IK). 

Toothache,  use  of  chloroform  in, 
140,  209. 


Traumatic  tetanus,  chloi'al  in,  22)1. 

Therapeutic  application  of  carbolic 
acid,  207;  ether,  57;  chloral  228; 
hydrobromic  ether,  70;  chloro- 
form, 185;  nitrous  oxide,  205. 

Thermometry,  a comparison  of 
Centigrade  and  Fahrenheit 
scales,  312. 

Valentin  on  the  cliaractei'istic 
bands  in  alcohol,  190. 

Vaseline,  chloroform  and  ether  in 
combination  with,  141. 

Vertigo,  nitrite  of  amyl,  182. 

Vivisections, chloroform, 01 ; ether, 

00. 

Vomiting,  obstinate,  ofpregnancy, 
chloral  hydrate,  224;  occurrem^e 
of  in  ether  inhalation,  47 ; pre- 
vention of  in  nitrous  oxide  and 
ether,  2;53. 

WARREN  Dr.  .John  C.,  on  the 
use  of  ether  in  the  agonies  of 
death,  59;  on  ether  in  vivisec- 
tions, 00. 

Waterman,  experiments  with  the 
spectroscope,  192. 

Winslow  Dr.,  his  case  of  death 
from  chloroform,  98;  trial  by 
the  coroner  and  verdict,  100 ; 
action  of  the  grand  jury,  101. 

Wyndham  Miss,  death  from  ni- 
trous oxide,  201. 
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On  page  98,  on  fourth  line  from  the  bottom,  for  “ pulse”  read  “pupil.” 
On  page  145,  for  “Anuasthesia”  read  “Ana?sthesie;”  for  “ Medicine”  read 
“M6decine;”  for  “ Imperiale”  read  “ Impfn-iale;  ” for  “ MfMicine  ” 
read  “MOlecine;”  for  “ riiarmaciC  ” read  “ Rharmacie ; ” for  “Mili- 
taries” read  “ Militaires.” 

On  page  147,  eleventh  line  from  the  top,  for  Dr.“  Samson”  read  “San.som.” 
On  page  L5;5,  on  tWenty-seventh  line,  for  “syncopy  ” read  “syncope.” 

On  page  177,  for  “ llebdomadaire”  read  “ Hebdomidare.” 
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TIIO  XFAV  LOCAL  A X .LST 1 1 LTIC. 

I'j riil./iro.r;//on , (Joca  “ Folia  Cocae  The  Leaves. 
Xal.  Order.  LJ r;/lh I'oxi/Iaeerr : fjamark.  IX  S.  IX 

1Mie  coc:i  is  n small  slinib  4 to  (I  feet  liigli.  It  is  in- 
digenous to  the  mountains  of  Peru  and  llolivia,  and  is 
enltivated  in  both  these  countries  on  the  eastern  slope 
of  the  Andes  in  damp  warm  valleys.  The  leaves  arc 
collected  and  cai’efulLy  dried  in  the  sun  to  i)rcserve 
their  green  color. 

Jj.rlrachJ.m  Eni/hro.ri/Hi  Flaidum,  U.  S.  IX — This 
thud  extract  of  coca  is  best  made  with  diluted  alcohol. 
It  is  a deep  brown  or  olive-brown  color,  and  has  the  as- 
tringent, bitter, and  slightly  ai-omatic  taste  of  the  leaves. 
Dose  I to  4 fluid  drachms  (gm.  4 to  IG). 
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Infusion^  2 drachms  (gm.  8),  of  the  leaves  to  4 fluid 
ounces  (gm.  120),  of  water. 

There  is  also  in  use  an  infusion  with  lime  water, 
tincture,  elixir,  wine,  paste  and  lozenges. 

Medical  F.sr.s*.  Like  tea  and  coffee  it  is  used  in  the 
form  of  the  fluid  extract,  or  elixir  in  nervous  headache, 
substitute  for  opium  in  opium  habit.  A similar  use 
has  suggested  itself  in  the  treatment  of  alcoholism. 
Also  in  sperinatorrhcea  and  generative  debility,  in 
granular  phar3uigitis  and  relaxation  of  the  muscles 
of  the  larynx,  pharynx,  and  middle  ear. 

On  man.  Yon  llebra  states  that  coca  suspends  the 
appetite  for  food  for  some  hours,  and  at  the  same  time 
o;reatlv  increases  the  muscular  strenoth  and  endurance. 

The  celebrated  traveler  “ Tsehude”  found  when  coca 
leaves  were  taken  in  infusion,  it  conferred  a singular 
iminunitv  from  suffering,  and  lu-evented  the  hemor- 
rhages which  were  a[)t  to  occur  in  the  elevated  passes  of 
the  Andes,  some  of  which  are  It, 000  feet  high.  The 
experiments  of  Mason*  upon  himself  with  the  fluid  ex- 
tract of  coca  confirm  some  of  the  above  observations, 
lie  felt  slight  weakness  in  his  legs,  passing  awa^’  grad- 
uall}\  Ilis  s[)ints  Avere  buoyant  and  walking  seemed 
easier.  It  seemed  to  produce  a sort  of  dreamlike  con- 
dition, and  he  could  Avalk  almost  automatically. 
Mason  ahva^'s  noticed  dilatation  of  the  pu})il.  lie 
felt  fresher  in  the  evening  after  a long  walk,  when  he 
had  taken  coca,  Avith  a tendency'  to  Avakefulncss  on  going 
to  bed.  If  used  to  excess  it  deranges  the  digestion  and 
causes  habitual  constipation,  Avith  jaundice,  loss  of  appe- 
tite, emaciation  and  drops}'. 

The  effects  of  coca  may  be  summed  up,  in  its  action 
upon  man.  stimulation  of  the  nervous  system  and  re- 
tardation of  metamorphosis,  (Mason,  Loc.  Sup.  Oit). 

CHEMICAL — CONSTITUENTS  OF  ('OCOA  LEAVES. 

Cocaine^  “ the  alkaloid  Avas  first  isolated  from  the 
coca  leaves  in  18.55  by  Gardeke,  avIio  gave  it  the  name 
erythrox}'line  ; but  Dr.  A.  Niemann,  of  Goslar,  Ger- 
man^^  Avas  the  first  to  thoroughly  investigate  the  leaves 

* boston  Medical  and  Surgical  Keporter,  Sej)t.,  1883,  p.  32. 
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ill  18(50.  He  gave  the  alkaloid  the  name  cocaine.  Ija«- 
sen,  who  followed  in  his  footsteps,  analyzed  it  and  ex- 
])i’essed  its  composition  by  the  following  formula  : C,-, 
H^i,  NO^.  It  acts  upon  the  lower  animals  much  as  does 
Iheine.  It  tetanizes  frogs,  or  in  overwhelming  doses 
paralyzes  the  sensory  nerves,  and  the  posterior  column. 
Rabbits  and  dogs  are  killed  by  it  through  paralysis  of 
the  respiratory  centres.  In  proper  doses  it  elevates 
arterial  pressure  by  an  action  upon  the  vaso-motor  cen- 
tres and  the  cardiac-motor  system. 

It  is  obtained  from  the  infusion  (the  best  leaves  con- 
tain one-fifth  of  one  per  cent,  of  the  cocaine,)  ivhich  has 
been  freed  from  the  peculiar  tannin  by  acetate  of  lead, 
and  rendered  alkaline  by  soda,  by  agitation  with  ether 
and  evaporating  the  ethereal  solution.  When  cocaine 
is  pure  it  is  in  colorless  four  to  six  sided  prisms,  of  a 
strong  alkaline  reaction,  has  a bitterish  taste,  produces 
transient  numbness  upon  the  tongue,  and  dissolves  in 
T04  parts  of  water  at  12°  C.  and  in  much  less  alcohol 
and  in  ether.  Cocaine  unites  with  acids  and  forms 
salts.  The  chief  one  now  in  use  is  the  li3'drochlorate 
(Merck’s)  which  we  have  examined,  it  is  in  the  form  of  a 
damp  amorphous  granular  powder  of  a dull  white  color. 
It  has  an  ethereal  odor,  and  mildly  bitter  taste,  followed 
In*  a benumbing  sensation,  and  not  like  atropine  or 
eserine,  its  effects  are  very  transient.  It  differs  very 
much  in  its  action  upon  the  pupil  in  different  indi- 
viduals, in  one  it  will  act  within  one  minute,  and  in  an- 
other it  will  require  three  or  four  times  that  length  of 
time,  and  in  a number  will  not  |)roduce  an^’  action  at  all. 
If  pure  the  test  for  a watery  solution  of  the  hydro- 
chlorate of  cocaine  is  picric  acid,  which  throws  down 
a 3'cllowish  precii^itate. 

J’hysioIo(iical  Action. — On  animals  in  large  doses  co- 
caine i)roduces  tetanic  convulsions,  in  smaller  doses 
hypermsthesia,  dilatation  of  the  pupils,  impaired  motion 
and  extinguishes  sensibilitv  without  destroying  mobil- 
\ty.  Hr.  Von  Anrep  (Archiv.  ges  Physiol  21,38,  18'80) 
in  the  ph}’siological  laboratoiy  at  Whrzberg,  has  studied 
the  action  of  cocaine,  the  active  principal  of  the  coca- 
leaves.  He  draws  the  conclusion  that  cold-blooded 
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aiiinuils  are  more  sensitive  to  its  action  than  warin- 
hlooded  animals.  Its  chief  action  appears  to  be  upon 
the  nerve  centres.  In  frogs  it  lirst  paralyzes  the  termi- 
nations of  the  sensitive  nerve  and  afterwards  abolishes 
rellex  action.  In  the  mammalia  it  first  stimulates  all 
the  nerve  centres  and  especially  the  ])sycho-motor  cen- 
tres. This  general  excitation  is  followed  l\y  a sliglit 
onfeeblement.  Small  doses  increase  reflex  action,  large 
doses  do  not  })aralyze  it  entirely,  as  in  the  case  of  the 
frogs. 

Kespiration  is  quickened  except  by  fatal  doses.  In 
frogs  the  power  of  the  heart  is  lessened,  so  as  to  lead  to 
arrest  in  diastole.  In  mammalia  the  heart’s  action  is 
accelerated,  and  sti’ong  doses  are  necessaiw  to  cause  a 
retardation. 

The  blood  jii’cssure  is  increased  by  the  stimulation  of 
the  vaso-inotor  centres;  large  doses  should  naturally 
have  the  oi>j)osite  action  and  lower  the  blood-pi’essui-e ; 
the  inhibitory  nerves  of  the  heart  are  readily  paralyzed 
by  medium  doses.  The  striated  muscles  are  not  di- 
rectly influenced  by  cocaine. 

The  pupil  is  dilated  by  it,  and  as  powerfully  liy  the 
internal  use  of  the  drug  as  b}’’  its  instillation  into  the 
eve.  The  peristaltic  movements  of  the  intestines  aiH* 
accelerated.  Acute  poisoning  by  cocaine  causes  nuis- 
(udar  s])asms,  and  in  conse(iuence  an  elevation  of  (he 
rectal  temperatur(,‘.  When  there  are  no  convulsions  tlu‘ 
r(!ctal  temperatui'C  falls.  The  secretions  of  the  sevei-al 
mucous  membranes  are  lessened.  Certain  motor  dis- 
tui’bances  can  only  1)C  exi)lained  by  the  assum[)tion, 
that  cocaine  has  an  action  upon  the  semicircular  canals; 
the  symptoms  suggest  that  the  drug  modifies  the  pres- 
sure of  endolymi)h  in  the  internal  ear,  and  thus  effects  :i 
stimulation  of  the  terminal  filaments  of  the  auditory 
nerve.  Death  jippears  to  result  from  as[)hyxia  caused 
by  respiratory  jiaralysis,  tlui  he.art  continuing  to  Ix'at 
foV  some  minntf'S  after  aiiparent  death.”* 

Foi’  man  the  dose  runs  from  one-sixth  to  two  gi'ains. 
Its  lethal  power  is  slight  and  its  action  is  not  cumula- 
tive (llusemann).  Von  Anrcp  found  (Archiv.  <jr^. 

*ia)iulon  Lancet,  Oct.  4,  1884. 
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yV/v.'2o/.,  21,  38,  1880)  that  the  cocaine  could  be  taken 
daily  for  a long  time  without  lyrodncing  any  notable 
disturbance,  and  he  concluded  that  its  action  was  not 
cumulative.  Schrolf,  who  in  1802  made  tlic  first  ex- 
periments with  cocaine  {Zei^achrift  f.  Wien  Aerzie^ 
.30-34),  found  that  in  large  doses  it  caused  vertigo,  las- 
situde, slight  deafness,  disturbance  of  memory,  and  of 
co-ordination  of  thought. 

Other  experiments  and  observations  bv  Froumiiller 
( PrcKj.  VicrtelJaJirs.^chr.^  tO,  100,  18(13),  Jarchanofl' 
C‘  Cocaine  and  Diabetes  ”,  Detersbni’g,  1872),  and  Floss 
i Zeituchr.  (Jliir.,  222,  1 803),”  ap[)ear  to  show  that  cocaine 
is  a narcotic,  having  a primary  stimulating  action  upon 
the  brain,  and  lieing  analogous  in  })roperties  to  cannabis 
indiea.  Fronmiillei’,  in  fourteen  cases  was  able  to  [>ro- 
duce  sleep  !)v  giving  large  doses  (up  to  five  grains). 
Floss  reports  the  case  of  a druggist  wiio  took  about 
twenty  grains  of  cocaine  in  a glass  of  beer.  He  slejit 
(piietly  for  some  hours,  then  awoke  with  jiowerfiil  ab- 
dominal gripings,  burning  find  dryness  in  the  month, 
find  thirst.  He  vomited  any  liipiid  drank.  He  suffered 
from  vertigo,  feebleness,  and  aneiiria  for  twenty-four 
honi’s.  The  heart’s  action  showed  no  disturbance,  and 
his  mind  was  not  disordered.  The  case  is  instructive  as 
showing  that  cocaine  is  probably  not  a very  ])oisonons 
dnig  to  men,  and  that  in  large  doses  its  narcotic  action 
is  immediate.  Dr.  Freud  has  reported  very  favorable 
results  in  morphinism  : when  morphine  is  to  be  slowly 
withdrawn,  the  dose  is  gradually  lowered  and  that  of 
cocaine  proportionately  Increased.  'When  the  witli- 
di’fiwal  is  to  be  done  suddenly,  doses  of  0.1  gm.  (1-V 
grains)  of  cocaine  arc  injected  hypodermically,  as  often 
as  hunger  after  morphine  sets  in.  Dr.  Freud  reports 
comjilete  recovery  in  one  case  after  ten  days' treatment , 
and  believ(‘S  that  there  is  a jiositive  antagonism  be- 
tween morphine  and  cocaine.  These  results  have  not 
been  confirmed  by  experiments  made  in  this  country.' 

Among  animals  it  has  been  found  that  frogs  are  more 
susceptible  than  Avarm-blooded  finimals,  and  that  tlu' 
carnivora  are  more  sensitive  than  the  herbivora. 

4'hc  fatal  dose  for  a dog  is  from  three  to  five  arains 
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(Daniiii:  “ Uber  Ph^^siolog.  Wivkung  and  Therap.  Aii- 
wendiing  des  Cocaiiis,”  St.  Petersbiirgh,  1813).  Rabbits 
are  killed  by  doses  of  0.1  gramme  per  kilogramme  of 
animal,  according  to  Von  Anrep. 

The  physiological  effects  of  cocaine  externally  and  in- 
ternally have  been  studied  by  the  authors  already 
({noted,  and  by  Nikolsky  (“  Beitrag.  znr  Cocain  Wir- 
knng  anf  den  Thier  Organismns,”  St.  Petersburg,  1812) ; 
Isaac  Ott,  Moreno  y Maiz : “ Recherches  Chim,  et 
Idiysiol.  snr  PErythroxylon  Coco  de  Peron  et  la  Co- 
caine.” Paris,  1808);  b}^  Danini  (“Ueber  Physiol.  Wir- 
knng  n,  ther.  Anwendungdes  Cocains,”  Charkow,  1813); 
Bcninett  (“  Report  on  Antagonism  of  Drugs,”  1815)  ; and 
by  Rossbach  (“  R.  and  RothnagePs  IIandl)ook  of  Thera- 
peutics.”) An  excellent  review  of  the  contributions  of 
these  authors,  to  which  we  are  indebted,  is  given  in 
Ilnsemann  and  Ililger’s  “Die  Pflanzenstoffe,”  Berlin, 
1883,  from  which  we  summarize  the  knowledge  so  far 
gained  of  the  properties  of  the  drug.  See  also  Herman 
M.  Brigg’s  results  of  experiments  which  would  seem  to 
indicate  the  use  of  cocaine  in  tetanus  and  str3mhnia 
poisoning. — Jour.  Am.  Med.  Ass’n.,  Jan.  11,  1885,  p.  31, 

Jhldrochlorate  of  Cocaine — The  New  Local  Anws- 
liietic. — Local  amesthesia  has  been  produced  upon  the 
skin  and  rectum  by  the  following  agents  :*  alcohol, 
carbolic  acid,  chloral  hydrate,  chloroform,  ether,  carbon 
bisulphide,  carbonic  acid,  ice  and  snow,  morphine,  ido- 
form,  gasoline,  rhigoline,  and  the  faradaic  current  of 
electricity  and  also  by  rapid  respiration.  Recentl}^  a 
new  agent,  h}"drochlorate  of  cocaine,  has  been  brought 
to  our  notice. 

Moreno,  in  1808,  showed  that  local  injections  abol- 
ished reflex  movements  for  a time  ; and  Yon  Anrep,  in 
1880,  showed  that  the  sensibility"  of  the  skin  Avas  abol- 
ished  when  hupodermicalhj  injected^  and  that  of  the 
tongue  when  touched  Avith  strong  solutions.  The  same 
auliior  applied  a solution  containing  one-half  a milli- 
gramme to  the  conjunctiva,  and  found  that  it  caused  a 
temporary  dilatation  of  the  pu[)il,  which  was  increased  by 

* A ^Manual  of  Amcstlictic  Agents,  by  Laurence  Turnbull,  M. 
1)..  second  Ed.  p.  270,  52,  50,  23,  etc.,  Phila.  1H70. 
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adding  atropine.  Strangely  enough,  Anrep  did  not 
note  that  the  conjunctiva  was  insensible,  or  if  so,  did 
not  appreciate  the  practical  signilicance  of  the  fact.  As 
Nikolsky  found  that  the  pupil  is  still  dilated  by  cocaine 
after  section  of  the  sympathetic,  it  is  inferred  that  the 
drug  does  not  act  upon  the  iris  through  that  nerve. 

Dr.  Roller,  of  Vienna,  found  that  the  introduction  of 
one  to  three  drops  of  a two  per  cent,  watery  solution  of 
muriate  of  cocaine  into  the  corneal  chamber,  rendered 
both  the  conjunctiva  and  cornea  completely  insensitive, 
so  that,  for  instance,  the  cornea  could  be  partially 
gouged  without  any  reflex  action  or  sense  of  pain.  At 
the  meeting  of  the  Ophthalmological  Congress,  at 
Heidelberg,  the  same  fact  was  confirmed,  an(l  demons- 
trated I)}'  Drs.  Brellaur  and  Becker,  Roller  in  his  first 
report,  mentioned  the  employment  of  the  same  agent  in 
the  production  of  anmsthesia  of  the  larynx*. 

Long  before  “ Roller’s”  observations  or  exjieriments 
were  made,  the  physiological  property  of  cocaine  of 
lowering — even  destroying — the  sensibility  of  the  sen- 
sory nerves  had  been  noted  by  Matz  who  published  a 
monograph  on  the  erythroxylon  coca  in  Paris,  18f‘)8 
(Die  ibanzenloffee,  pp.  91,  93C  The  latter  states  that 
cocaine  has  the  power  of  impairing  sensibility  when  lo- 
cally applied  (Ibid  p.  9o),  and  he  is  entitlecl  to  having 
made  this  important  discovery,  but  failed  to  make  it  ap- 
plicable to  practical  medicine.  Then  followed  the  ex- 
periments of  A^on  Anrej),  Von  Bel)ra,  and  others.  Dr. 
Roller  was  the  first  true  discoverer  of  its  valuable  nnms- 
thetic  ])roperties ; for  even  the  laryngologists  onh^im- 
ited  its  use  to  diminish  the  sensibility  of  the  larynx,  but 
not  one  of  them  discoveredf  its  power  of  producing  an- 
esthesia, so  that  parts  could  be  cut  or  lacerated  without 
giving  pain. 

* f/oudon  rjuncct. 

| I)r.  bonis  Lewis,  ofPliila,.  (Loudon  Lancet,  April  f,  p.  ,o20) 
called  the  attention  ot  the  medical  profe.ssion  to  the  value  of 
the  leaves  ot  tlie  coca-,  either  smoked  in  a pii>e  or  used  as  an  in- 
halation. as  having  a-  decided  etlect  in  bronchial  spasm.  He  em- 
ployed it  also  in  chronic  irritating  cough.  He  states  that  it  di- 
late.s  the  pupil  sleightly.  hut  makes  no  mention  of  any  ames- 
tlu'tic^  action  nor  refers  to  the  active  ])rin(‘.i])le,  cocaiiu*. 
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Dr.  Noyes,  of  New  York,  lirst  culled  the  attention  of 
American  ph3^sicians  to  the  new  amesthetic  in  his  letter 
from  Krugnaeh,  dated  Sept.  19,  1884.  Then  were  pub- 
lished in  the  Medical  Record,  Oct.  18tli,  articles  Drs. 
('.  K.  Agnew,  AV.  Oliver  Moor,  and  James  L.  Minor,  re- 
jjorting  some  eight  e}m-cases  treated  snccessfnll}'  under 
the  influence  of  hvdrochlorate  of  cocaine. 

Dr.  Knapj)  publishes  also  his  experiments  confirming 
its  anmsthetic  effects  on  e^ve,  rectum,  urethra,  and  otliej- 
mucous  membranes.  A two  per  cent,  solution  has  been 
chiefly  employed,  and  even  a one-half  per  cent,  has  been 
found  successful  in  the  ophthalmic  clinic  of  Jefterson 
Medical  College  Hospital  in  two  operations  by  Dr.  Win. 
ddiomson  for  straliismus,  reported  by  Dr.  William  S. 
Little.  On  October  81, 1884,  we  witnessed  the  two  oiier- 
ations,  which  are,  ])crlmi)S,  the  most  jiainful  in  surgery, 
ddie  cornea  could  be  rubbed  with  the  hook,  and  the  ey(‘ 
speculum  gave  no  pain.  Even  the  gras])ing  of  the  con- 
junctiva with  the  forceps  was  bonie  without  the  slight- 
est evidence  of  jiain;  in  the  cutting  twice  of  the  tendon 
of  the  straight  muscle  of  the  eye  there  was  not  the 
slightest  movement  or  evidence  of  distress.  Yet  the  pa- 
tient stated  when  the  second  cut  was  made,  she  had  a 
slight  j)ain.  It  also  proved  a true  mydriatic  by  dilat- 
ing the  ))ui)il,  even  with  this  weak  solution  of  two  drops 
every  four  minutes.  According  to  Dr.  Tuttle  the  dilata- 
tion of  the  i)Ui)il  began  in  fourteen  to  fifteen  minutes 
after  the  solution  was  instilled  into  the  eye,  and  reached 
the  maximum  in  from  thirty  to  forty  minutes,  remaining 
stationary  for  one  hour,  and  graduall}"  declining  in 
twenty-fonr  hours.  In  the  same  eye  of  the  atropine  in 
solution  had  been  introduced,  and  the  coc.aiw'  after,  but 
they  did  not  interfere  Avith  each  other. 

This  agent  has  been  reported  as  having  been  employed 
by  Dr.  Shakes[)eare,  of  this  city,  lie  dropjied  a four 
[)er  cei;t.  solution  into  the  eyes  of  two  patients  with  cat- 
aract, Avith  the  result  of  ])roducing  very  complete  ames- 
thesia  in  the  eye  so  treated,  so  much  so  that  he  Avas 
enabled  to  perform  iridectomy  Avithout  eliciting  any  evi- 
dence of  pain;  but  in  the  latter  stage  of  removing  the 
eye-ball  he  had  to  I'csort  to  ether. 
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l)r.  Charles  S.  Turnbull,  November  2,  1884,  operated 
upon  the  eye  of  a patient  from  the  iron  district  of  Penn- 
sylvania, Who  two  weeks  before  had  one  e}’e  badly  injured 
by  a piece  of  steel.  The  operation  of  making  an  artifi- 
cial pupil  was  required  to  restore  the  sight.  A drop  of 
four  per  cent,  solution  of  the  drug  was  dropped  into  the 
injured  eye  every  five  minutes  for  half  an  hour,  at  the 
end  of  which  time  the  finger  could  be  rubbed  over  the 
eye-ball  without  au3^  sensation  other  than  a touch.  The 
apparatus  to  hold  the  lids  apart,  and  the  forceps  with 
which  the  skin  of  the  eye-ball  was  grasped,  caused  no 
pain ; but  when  the  iris  was  cut  he  found  there  was  some 
slight  evidence  of  pain.  He  has  since  removed  the  e3’e- 
baU  in  three  instances,  two  of  them  witli  entire  relief 
from  pain. 

The  patients  whose  cases  are  herewith  reported,  in  which  the 
new  local  antesthetic — the  hydrochlorate  of  cocaine — was  used, 
were  operated  on  by  Professor  Gruening,  before  the  eye  class 
of  the  New  York  Polyclinic,  at  Mount  Sinai  Hospital  : 

Case  1.  A colored  woman,  aged  forty-five  years,  with  double 
over-mature  cataract,  was  jilaced  upon  the  operating  table,  and 
three  drops  of  a two  per  cent,  solution  of  cocaine  hydrochlorate 
were  instilled  into  each  eye  every  five  minutes  for  fifteen  min- 
utes. Twenty  minutes  aftei-  the  first  instillation  the  speculum 
was  inti'oduced  into  the  right  eye,  the  conjunctiva  was  seized 
with  a fixation-forceps,  and  a laige  section  was  made  with  Von 
Graefe’s  cataract-knife,  without  any  shrinking  or  ex])iession  of 
pain  on  the  pait  of  the  patient.  While  the  iridectomy  was 
being  done,  she  winced  and  gave  a slight  expres.sion  of  pain. 
The  left  eye  was  then  operated  upon  with  c(inally  satisfactory 
results,  but  the  pain  of  the  iridectomy  seemed  less  in  the  left 
tlian  in  the  right  eye. 

Case  2.  The  patient  was  a German,  fifty  years  old,  with  glau- 
coma of  the  right  eye,  attended  with  excessive  tension  ami  cil- 
iai  y staphyloma,  lie  was  blind  in  the  glaucomatous  eye.  Pour 
drops  of  the  same  solution  as  had  been  used  in  (,’ase  1 were 
instilled  into  the  right  eye  every  five  minutes  for  twenty  min- 
utes. Thirty  minutes  after  the  first  instillation,  the  sound  eye 
i)eing  uncovered,  the  speculum  was  introduced  and  the  fixation 
forceps  applied.  The  patient  objected  strenuously  to  the  spec- 
ulum ; in  fact,  s(pieezed  it  out,  and  slirank  from  the  ap])lica- 
tion  of  the  forceps.  A pad  of  borated  cotton  was  then  placed 
over  the  sound  eye,  the  si)eculum  was  introduced,  the  fixation- 
forceps  was  applied,  and  the  section  was  made,  without  any 
exj)ression  of  i)ain  from  the  patient.  Immediately  before  the 
second  attempt,  four  nu>re  drops  of  the  solution  were  instilled 
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into  the  eye.  The  iridectomy,  in  this  case  also,  was  attended 
with  pain: 

In  Dr.  Gruelling’s  office,  after  the  instillation  of  two  drops  of 
a two-per-cent,  solution,  a foreign  body  was  removed  from  the 
cornea  of  a hyperaesthetic  man,  without  pain. 

In  a case  of  episcleritis,  after  an  instillation  of  the  same  sort, 
there  was  marked  diminution  of  sensibility  in  the  conjunctiva, 
although  there  was  still  pain  on  massage. 

In  the  first  three  instances  the  hydrochlorate  of  cocaine  cer- 
tainly accomiilished  all  that  has  been  asserted  for  it,  viz.,  anaes- 
thesia of  the  conjunctiva  and  cornea.  In  the  case  of  episcler- 
itis, the  anaesthesia,  although  marked,  was  not  so  complete  as 
in  the  other  cases.  Whether  or  no  its  anaesthetic  effect  is 
always  diminished  in  the  case  of  the  tissues  mentioned  when 
they  are  in  pathological  condition,  remains  to  be  seen. 

AVe  give  the  views  of  a few  who  think  the  anaesthesia 
too  imperfect  or  not  as  complete  as  was  desirable  after  a 
nnmlier  of  which  were  favorable,  Dr.  S.  Theobold  states: 

“I  enucleated  an  eye  under  its  influence,  and  obtained  an 
astonishing  effect  from  it,  though  I did  not  promise  or  exiiect 
complete  anaesthesia.  The  introduction  of  the  speculum,  the 
seizing  of  the  conjunctiva  with  the  forceps  and  its  dissection 
from  around  the  cornea  seemed  to  cause  the  i>atient  (a  man 
about  forty  years  of  age)  no  piin  ; but  the  section  of  the  exter- 
nal muscles  and  the  division  of  the  nerves  back  of  the  eye  were 
evidently  attended  by  seveie  ])ain,  although  Ihc  cocaine  solu- 
tion was  several  times  dropped  into  the  eye  dui'ingthe  perform- 
ance of  the  operation,  and  was  gotten,  to  some  extent,  under 
the  conjunctiva.  Whether  under  such  circumstances  a stronger 
solution  would  produce  a more  satisfactory  degree  of  anaesthe- 
sia is  a question  which,  doubtless,  will  soon  be  determined. 
Probably  it  will  not  be  practicable  to  obviate  entirely  the  pain 
attending  section  of  the  ciliary  nerves  behind  the  ball  ; but  by 
waiting  for  the  bleeding  to  cease  after  dissecting  up  the  con- 
junctiva, injecting  the  cocaine  into  the  sub-conjnnctival  tissues, 
and  waiting  again  a suflicient  time  for  it  to  produce  its  anaes- 
thetic influence  there,  it  will  doubtless  be  possible  to  cut 
through  the  muscular  attachments  of  the  eye  without  pain,  and 
to  complete  the  enucleation  with  but  a trifling  amount  of  suf- 
fering.— Maryland  Medical  Journal,  Nov.  22,  1884. 

This  anmstlietic  has  been  used,  as  a rule,  favorably, 
with  few  exceptions: 

From  the  Jjondon  Medical  Timei^,  October  25,  1<S84, 
we  note  that  l)efore  tlie  “ Oplithalmological  Society  ol 
the  United  Kingdom,”  Wr.  .\rthur  Benson  (Dublin) 
contributed  some  observations  on  the  action  of  hydro- 
chlorate of  cocaine  on  the  eye.  1 Ic  had  experimented 
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with  a '2  per  cent,  and  a 4 per  cent,  solution  on  himself 
and  about  twenty-live  others,  and  found  that  aiuesthe- 
sia  of  the  eornea  and  and  conjiinetiva  was  produced  bj’ 
a drop  instilled  into  the  conjunctival  sac;  that  this 
auicsthesia  came  on  almost  immediately  after  applica- 
tion, and  lasted  only  about  five  or  six  minutes,  when  it 
n-radually  but  rapidly  faded  away.  8o  far  as  his  exper- 
ience went,  the  drug  was  of  no  ai>preciable  assistance  in 
operations,  the  amnsthesia  being  too  imperfect.  In 
most  cases,  it  produced  slight  paresis  of  accommoda- 
tion, with  partial  dilatation  of  the  pupil  tor  abonf  lialf 
an  hour,  followed  by  contraction  of  the  pupil  and  spasm 
of  accommodation,  which  again  gave  way  to  the  normal 
condition  of  parts  in  about  one  and  a half  or  two  hours. 
He  had  extracted  cataract,  done  iridectomy  and  some 
minor  operations  with  its  aid,  but  found  no  apprecialde 
benelit  except  in  the  most  trivial  cases.  The  amesthe- 
sia  was  very  transitory,  and  it  was  therefore  necessary, 
in  order  to  obtain  the  best  results,  to  use  the  drug  very 
shortly  before  operating. 

31  r.  Marcus  (iunn  had  used  hydrochlorate  of  cocaine 
in  three  cases,  scraping  the  cornea,  tattooing,  and  need- 
ling, and  h:id  come  to  the  same  conclusions  as  Mr.  Hen- 
son. 

Mr.  Xettleship  had  tried  it  in  two  cases;  it  had  pro- 
duced marked  anmthesia,  without  any  inconvenience, 
and  he  suggested  that,  if  the  drops  were  frequently  in- 
stilled, so  as  to  maintain  the  effect,  the  drug  might  be 
practically  useful. 

In  a case  of  enucleation,  ixqiorted  by  Dr.  {’.  J.  Lundy 
(Journal  Am.  3Ied.  Ass.,  Xov.  ‘22,  1884),  he  ha,d  to  com- 
plete  the  operation  by  the  administration  of  chloroform 
bv  inhalation.  In  one  o[)eration  upon  the  nasal  duct,  the 
patient  experienced  as  much  suffering  as  usual,  and  the 
cocaine  must  pass  by  the  nose  into  the  duct  for  success. 
In  exj)eriment  upon  the  skin  most  of  the  observers  cor- 
roborated my  own  unfavorable  results.  In  a few  cases, 
the  sensibility  Avas  perceptibly  diminished,  Avhile  in 
others  it  seemed  to  pi'oduce  little  or  no  effect.  Dr. 
William  3Iurrell  (1>.  3Ied.  .lour.,  Dec.  18.  1884),  has 
found  a better  solvent  in  oil  of  cloves,  and  in  neuralgia 
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lie  UBefe  11  tweiit}^  per  cent,  solution  nibbed  into  the 
skin. 

While  0111*  experience  with  this  agent  is  yet  too  limited 
to  enable  us  to  formulate  any  definite  laws,  yet  our  own 
observations  would  incline  ns  to  believe  that  in  muriate 
of  cocaine  we  have  a veiy  valuable  local  aiuesthetic,  ap- 
plicalile  to  mucous  surfaces,  but  having  little  if  any 
effect  upon  the  skin,  except  when  employed  hypodermi- 
cally. 

T1i€  following  is  a letter  received  November  1,  1884, 
from  an  ophthalmic  surgeon  of  this  city,  who  performed 
two  operations  upon  cases  of  cataract : 

“I  am  Sony  I had  to  operate  so  early  yesterday,  but  it  was 
the  only  time  at  my  disposal,  and  the  patient  insisted  on  yes- 
terday as  the  day.  Cocaine  M orked  beautifully,  and  he  is  do- 
ing well  so  far ; also  one  I did  in  (xermantown,  on  Sunday.’’ 

Numerous  other  operations  for  cataract  have  been  per- 
formed in  this  city  siiccessfull}' ; one  other  was  folloAved 
b}^  ])anophthalmitis,  which  w.as  attributed  to  the  infin- 
ence  of  the  drug. 

Dr.  C.  U.  Agnew  has  published  the  following  letter* 
on  the  subject  of  the  new  ainesthetic,  and  the  following 
is  his  opinion  of  it.  “He  felt  that  nothing  of  greater 
value  has  been  given  to  surgeiy  since  the  discovery  of 
ether  and  chloroform.” 

The  Muriate  of  Cocaine:  Its  use  at  the  Presbyterian 
Dye,  Ear,  and  Throat  Charity  Hospital,  of  Baltimore. — 
Dr.  Chisholm  t first  tried  it  for  allaying  the  intense  pain 
of  photophobia  of  corneal  ulcers. 

Its  action  was  prompt.  Positive  relief  to  the  severe 
suffering  came  in  a few  minutes,  so  that  the  patient 
could  expose  the  eye  for  inspection  to  sunlight.  To 
this  class  of  patients,  the  immense  army  of  children  suf- 
fering throughout  the  world  with  phlyctenular  ophthal- 
mia, cocaine  will  be  a haven  of  rest.  Put  into  the  in- 
flamed eye  four  or  five  times  a da}’,  it  keeps  the  eye 
(piiet,  removes  pain  upon  the  exposure  to  light,  permits 
the  child  to  leave  the  dark  corner  of  the  room,  or  does 
away  with  the  desire  to  liide  the  face  in  a pillow  or  the 

*Pliila.  Medical  Times,  Nov.  15,  1884. 
f Maryland  ^Medical  .lournal,  Nov.  22,  1884. 
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mother’s  lap.  It  seems  to  shrink  the  hlood-vessels,  di- 
minishes the  ocnlar  congestion,  and  starts  the  little  sid- 
le rer  on  the  road  to  convalescence.  For  the  ophthalmia 
of  children  alone,  if  it  had  no  other  soothing  power,  the 
drug  wonld  be  invaluable. 

Another  case  was  the  removal  of  a foreign  body  from 
the  cornea.  When  a particle  of  cinder  or  dust  gets  by 
accident  into  the  eye,  each  one  of  ns  knows  the  sulfering 
it  occasions,  and  how  difficult  it  is  to  keep  quiet  long 
enough  to  have  the  olfending  substance  removed.  Should 
it  be  a sharp  particle  of  metal,  or  a hot  iron  scale,  a 
piece  of  emeiy,  which  will  embed  itself  into  the  surface 
of  the  cornea,  the  disposition  to  hide  the  cornea  under 
the  upper  lid  becomes  irresistible,  and  the  difficulty  of 
removal  is  immensely  increased.  The  trouble  in  this 
class  of  cases  is  now  gone.  A few  drops  of  cocaine  Avith 
a feAv  minutes’  patience,  and  all  sensation  lea\ms  the  coi'- 
nea,  so  that  the  foreign  body  can  be  picked  off  from  the 
eye  Avith  as  little  discomfort  as  a button  upon  the  pa- 
tient’s coat.  The  change  induced  in  a most  sensitive 
eye  in  a feAv  minutes  must  be  seen  to  be  appreciated.  It 
is  truly  Avonderful.  Every  day  mechanics  apply  at  the 
Mye  Hospital  to  have  sucli  fragments  remoAmd,  and 
lieretofore  some  general  anmsthetic  has  been  at  times 
required,  either  chloroform,  ether,  or  etlyd,  to  enalile 
the  surgeon  to  act  AAdthout  doing  A'iolence  to  tlie  eye. 
Cocaine  is  truly  a blessing  to  this  large  class  of  sufler- 
ing  AYorkmen. 

ddie  next  case  tried  Avas  in  a sipiinting  child,  Avho  de- 
sired to  have  the  eAms  made  straight.  Several  hundred 
of  these  cases  have  been  operated  upon  at  the  hospital, 
formerly  under  chloroform, and  more  recently  under  the 
bromide  of  ethyl.  In  the  first  strabismic  case,  a drop 
of  the  muriate  of  cocaine,  2 per  cent,  solution,  repeated 
ever}'  three  minutes  for  a quarter  of  an  hour,  alloAved 
the  conjunctiva  to  be  iiinchedand  rudely  handled  Avithout 
a[)parently  causing  any  suffering.  Witli  this  evidence 
that  the  operation  on  crossed  eyes  could  be  performed 
Avithout  discomfort  to  the  patient,  it  A\as  undertaken. 
In  the  section  of  the  conjunctiva  there  Avas  no  change 
of  facial  expression.  Even  when  the  tendon  Avas  caught 
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up  on  the  hook  and  dissected  off  from  the  sclerotic 
there  was  no  pain  induced,  and  the  tenotomy  was 
s))eedily  and  successfully  completed  without  suffering. 
During  the  past  three  weeks  Dr.  Chisholm  has  repeated 
this  operation  for  crossed  eyes  on  ten  children,  and  with 
most  successful  results.  One  little  timid  girl  of  nine 
years  of  age,  when  assured  that  the  operation  would 
not  hurt  her,  and  that  she  must  not  tlirow  up  her  hands 
to  annoy  the  operator,  folded  her  hands  behind  her 
bnck,  l^’ing  upon  them,  till  the  operation  for  squint 
had  been  completed,  and  then  expressed  herself  as  not 
having  felt  any  pain  be3'Ond  the  pulling  of  the  eye, 
which  did  not  hurt  her.  There  is  no  dissembling  in 
children.  Give  them  an  occasion  to  ciy  for  pain,  real 
or  imaginaiT,  and  the^"  usually  take  advantage  of  it. 
Some  of  the  best  tests  of  the  an<x'sthetic  effects  of 
(mcaine  are  obtained  from  this  class  of  ])atients.  For 
s(piint  operations  cocaine  will  become  the  universal 
local  amesthestic,  and  will  at  once  rob  such  operations 
of  all  terroi’,  shared  heretofore  b}"  both  child  and 
parent. 

4Mie  next  ])atient  operated  upon  was  one  of  tear-drop 
with  a mucocele  in  each  e3’e.  In  her,  the  experiment 
was  tried  of  influencing  one  e3'e  alone,  so  that  b3'  con- 
ti’ast  the  eflicac\"  of  the  amnsthetic  could  be  experienced. 
She  was  a stolid  German,  and  did  not  give  any  evidence 
of  suffering  when  either  canal  was  split.  She,  however, 
said  that  the  eye  in  which  the  drops  were  placed  did  not 
hurt  her,  and  that  there  was  some  pain  in  the  section  of 
the  second  eye.  Dr.  Chisholm  has  repeated  this  opera- 
tion, and  finds  that  lyiless  the  cocaine  solution  can 
traverse  the  lachiymal  canals  and  enter  the  sac,  the 
l)ain  of  opening  the  tear-tubes  is  not  altogether  pre- 
vented, although  it  is  much  mitigated  b3*  the  application 
of  the  cocaine  drops.  Dr.  Chisholm  has  in  the  past  two 
wet'ks  tested  the  value  of  cocaine  as  a local  amnsthetic 
ill  15  cases  of  senile  cataract,  and  in  every  instance  so 
))erfectly  has  the  new  amcsthetic  worked  that  he  has 
gone  back  on  his  old  favorites.  One  month  since,  these 
15  jiafienls  would  have  luam  cases  for  chloroform  ana*s- 
tlicsia. 
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The  eiire  in  all  oI‘  the  cases  operated  upon  seems  to 
})rogress  most  favorably.  The  oldest  cataract  case  was 
operated  upon  18  days  since.  She  had  no  pain  from 
the  (lav  of  operation  to  the  present,  when  she  is  enjoy- 
ing excellent  sight.  All  of  those  operated  upon  for 
cataract  extraction  are  enjoying  a similar  comfortjxble 
convalescence.  The  absence  ot  nausea  or  vomiting  in  a 
hosi)ital  ward,  with  beds  filled  with  eye  patients,  just 
from  the  operating  room,  is  a comfort  that  only  the  sur- 
geon and  the  nurses  can  fully  appreciate. 

In  iridectomies,  whether  from  glaucoma  or  for  arti- 
ficial pupil,  cocaine  acts  with  its  uniformly  good  con- 
trolling power. 

Although  the  muriate  of  cocaine  is  worth  GO  cents  a 
grain,  two  in  one  hundred  drops  of  water  makes  the  2 per 
cent,  solution.  5 or  6 drops  of  this  solution  prepares  the 
eye  for  operation.  From  the  standpoint  of  econom}'  it 
is  cheaper  than  chloroform,  ether  or  ethyl. 

Koller  on  Cocaine  as  an  Anaesthetic  in  OphthaJ.mic 
Vractice: — It  is  of  service  in  cases  in  which  it  is  neces- 
sary to  touch  the  conjunctiva  with  nitrate  of  silver. 
Koller  recommends  its  use  in  iritis. 

That  it  may  be  used  in  the  removal  of  foreign  bodies 
from  the  eye,  in  tattooing  the  cornea,  and  in  operations 
for  pterygium,  Koller  also  recommends  that  it  be  tried 
in  cases  in  which  it  is  necessary  to  cauterize  ulcers  of 
the  cornea  with  the  hot  iron,  in  puncture  of  the  cornea. 

Dr.  Karl  Koller*  read  a second  paper  on  Cocaine  in 
Ophthalmic  Practice,  before  the  K.  K.  Gesellschaft  fiir 
Aorztc,  in  Wien,  on  Oct.  11th  ’84.  Ilis  second  series 
of  experiments  with  it  gave  the  following  results  : 

1.  Witliin  from  one  to  two  m'imites  after  the  instillation  of  a 
few  drops  of  two  per  cent,  solution  of  cocaine,  the  cornea  and 
conjunctiva  became  amesthetized.  There  was  complete  ames- 
thesia.  lasting  from  seven  to  ten  minutes,  after  which  the 
normal  sensibility  was  regained.! 

* Wiener  Med.  Presse,  Oct.  2G.  Med.  News,  Nov.  20,  '8^1. 
I’hila.  Med.  News,  p.  GOO. 

I .\s  to  the  effect  of  the  agent  niion  accommodation,  Or  Hull 
found  it  unsatisfa<;tory.  The  range  of  ac<“()mmodation  was 
shortened  by  it,  hut  in  no  instance  was  complete  [lai-alysis  ot 
accommodation  caused  by  it. 
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2.  Within  fifteen  to  twenty  minutes  after  the  instillation 
mydriasis  set  in,  never  maximal,  which  reached  its  limit  in  an 
hour,  began  to  disappear  in  about  two  hours,  and  in  a few 
hours  entirely  disappeared.  During  the  mydriasis  the  pupil 
always  reacts  promptly  to  light,  and  with  it  comes  and  goes  an 
inconsiderable  paresis  of  accommodation. 

3.  The  palpebral  conjunctiva  becomes  anaemic. 

4.  When  instillation  was  repeated  every  five  minutes  for  from 
one-half  to  one  hour,  the  action  of  the  drug  on  the  deeper  parts 
of  the  eye  was  seen  ; painful  sensation  from  strong  pressure  on 
the  ball  w'as  sensibly  diminished. 

5.  Cocaine  never  causes  phenomena  of  irritation. 

Therapeutic  experiments  with  cocaine  were  nia<le  in 
I’rof.  von  Reiiss’  clinic,  and  it  was  found  : 

a.  That  it  may  be  used  as  a narcotic  in  painful  and 
photophobic  affections  of  the  cornea  and  conjunctiva, 
the  action  being  limited  to  a few  liours.*  See  also  Dr. 
Cliisholm’s  cases  in  confirmation  of  the  above. 

I The  most  extended  and  careful  clinical  experiments 
with  hydrochlorate  of  cocaine  on  the  nose  and  throat 
have  been  by  Dr.  Ingalls,  of  Chicago,  and  his  conclu- 
sions are  as  follows;  After  having  noticed  the  state- 
ments  of  M.  Du  Cazal  that  tincture  of  coca  would  re- 
lieve j)ainful  affections  of  the  throat,  he  made  several 
trials  of  the  remedy,  but  failed  to  get  any  satisfactory 
results.  He  made  also  trials  of  a strong  solution  of  the 
extract  of  coca,  and  also  of  citrate  of  caffeine,  which 
from  its  close  resemblance  to  cocaine  he  hoped  might 
produce  similar  local  effects,  but  in  both  he  was  com- 
pletely disappointed.  On  the  13th  of  Nov.  he  received 
a 2 per  cent,  solution  of  hydrochlorate  of  cocaine  from 
New  York. 

Case  1.  lie  ascertained  that  with  moderate  pressure  api)lied 
only  about  10  per  cent,  of  a spray  applied  to  the  nostrils  would 
be  lost.  lie  then  applied  the  solution  to  the  left  nasal  cavity, 
first  by  a spray,  and  afterward  by  a hypodermic  syringe  fitted 
with  a long  probe-like  nozzle,  lie  applied  in  this  case  to  a 
healthy  subject  with  a sensitive  Schneiderean  mucous  membrane 
26  minims  of  the  solution  during  the  space  of  forty-five  minutes, 
from  two  to  four  minims  being  applied  at  intervals  of  three  to 

* See  confirmation  of  the  above.  Dr.  NVni.  (’.  Dabney,  Va., 
Med.  News,  p.  61,  Nov.  20,  ’H4.  in  case  of  burn  on  the  cornea 
and  opacity  from  piece  of  steel. 

f.Tournal  of  Am.  Med.  Ass.,  Nov.  22,  i>.  573. 
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six  minutes,  with  the  following’  results  : Fourteen  minutes  alte)’ 
the  lirst  a})plication  there  was  a decided  loss  of  sensibility, 
tliough  pressure  caused  pain.  In  thirty  minutes  anaesthesia  was 
nearly  perfect,  IS  minims  having  been  used,  and  in  toi’ty  min- 
utes "sensitiveness  was  retuining.  In  forty-live  minutes  the 
membrane  was  quite  sensitive,  and  in  fifty  minutes  sen.sibility 
was  almost  normal,  notwithstanding  the  continuous  use  of  tlu> 
cocaine.  The  soreness  caused  by  the  probing  gave  considerable 
pains  which  radiated  to  the  eye,  and  side  of  the  head.^ 

Case  2.  Naso-pharyngeal  fd)roma  cauterization.  The  patient 
thought  he  felt  about  one-tenth  of  the  pain  which  he  suffered  at 
a former  cauterization. 

Case  Kemoval  of  mucous  polypi  from  the  nares.  The  pa- 
tient stated  the  pain  was  very  slight. 

Case  4.  Nasal  polypi,  cauterization  of  base  with  galvano-cau- 
tery.  The  patient  experienced  only  “one-fifteenth”  from  a 
similar  oi)eration  without  the  cocaine. 

Case  5.  lIyi)ertrophic  catarrh,  transfixion  of  the  lower  turbin- 
ated body,  and  ai)plied  the  snare  without  pain,,  though  he  felt  it; 
when  the  snar(!  was  tiglitencd  considerable  pain  was  experi- 
enced. 

'Pile  doctor  then  obtained  a fresh  su[)ply  of  cocaine 
from  German}’,  and  ordered  a four  j)er  cent,  solution. 
He  then  made  a second  trial  in  case  fifth  by  applying  it 
to  the  right  nares.  The  cavity  was  first  dried  wdth  cot- 
ton, and  twelve  minims  applied  in  (juantities  of  one  or 
two  minims  at  intervals  of  tM'O  oi’  three  minutes,  at  the 
end  of  which  time,  he  said,  the  sensitiveness  was  more 
than  at  first,  though  it  had  been  much  obtuudod  ten 
minutes  earlier. 

Five  minutes  later,  cauterized  the  inferior  turbinated 
bone  thorougiily,  causing  about  one-fourth  of  the  pain 
oi’dinarily  ex])eri(mced  from  similar  though  much  shortiu’ 
operations. 

Ca.se  0.  Anosmia  or  thickening  of  the  upi)er  jiart  of  submu- 
cous tissue  of  the  se]itum,  cauterized  tlie  swollen  tissue  thor- 
(Highly,  passing  the  hot  wire  twice  throiigh  the  base  without, 
(;ansing  the  slightest  pain. 

Case  7.  Deflection  of  the  septum,  with  exostosis  forming  a 
spur  1 1 inches  long.  He  sawed  off  the  si)ur  (requiring  about 
four  minutes)  witliout  causing  the  slightest  pain. 

Case  8.  Small  cystic  tumor  of  the  lower  i>art  of  the  left  side 
of  the  base  of  the  tongue.  The  api)licafion  went  into  the 
stoinacli,  causing  vomiting,  tlie  cyst  was  destroyed  with  flic 
gal vano-«)autei’y,  but  the  an;esthetic  (dfect  of  the  cocaine  s(,a'ined 
to  have  entirely  disap])eaicd. 
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Case  9.  Hypertrophic  catarrh.  In  this  case  as  in  others  of 
hypertrophic  catarrh,  the  solution  caused  the  swelling  to  almost 
completely  disappear  by  the  time  the  ana3sthesia  was  com- 
plete. The  turbinated  body  was  cauterized  thoroughly  without 
pain.  There  followed  a sense  of  dizziness  and  slight  dyspnma, 
for  ten  minutes. 

Case  10.  Stenosis  of  right  nares,  adhesions  broken  up  without 
pain. 

From  the  doctor’s  experience  witli  eases  one  to  five, 
he  concludes  that  wiien  the  solution  is  applied  in  the 
nares,  every  four  or  five  minutes  a partial  aiiiesthesia 
occurs  in  ten  or  fifteen  minutes  after  the  first  applica- 
cation,  and  that  it  is  follow^ed,  like  the  first  effect  of 
ether  wlien  given  slowly,  by  a period  of  two  or  three 
minutes  of  exalted  sensibility,  and  that  if  its  use  is  con- 
tinued, the  maximum  effects  of  the  aumsthesia  are 
quickly  reached.  The  aiuesthesia  disappears  in  about 
five  or  ten  minutes. 

These  cases  convinced  him  that  a two  per  cent,  solu- 
tion is  not  ordinarily  strong  enough  for  use  in  the  nose. 
From  all  his  experiments  he  concludes  that  the  drug- 
does  not  act  satisfactorily  unless  the  mucous  membrane 
is  free  from  secretions,  and  drying  is  best  done  by  the 
jet  of  air.  These  cases,  as  far  as  they  go,  also  suggest 
the  overcoming  the  sensitiveness  as  quickly  as  possible 
by  frequent  applications,  vvhich  keep  the  surface  con- 
stantly^ bathed  in  the  solution,  One  of  the  remarkable 
properties  of  the  drug,  which  he  observed  w'hen  he  first 
applied  it  to  the  sw-ollen  mucous  membrane  of  the  tur- 
binated bodies,  is  that  of  causing  prompt  and  rigid  con- 
traction of  these  tissues  (this  w^e  also  noticed  in  our  owui 
experiments  in  ear  cases),  and  that  the  contraction  re- 
mains for  several  hours.  This  property’  will  render  the 
cocaine  almost  a specific  for  the  relief  of  the  “ stuffing 
up’’  of  the  nose,  which  occurs  in  acute  coryza  or  colds, 
hypertrophic  catarrh,  and  hay  asthma,  as  well  as  the 
throat  deafness,  which  results  from  swelling  of  the  mu- 
cous membrane  lining  the  Eustachean  tubes. 

Dr.  George  M.  Tjefferts,*  of  Xew  York,  records  the  re- 
sult of  his  experiments  wdth  the  much-lauded  hydro- 
chlorate of  cocaine  in  laryngeal  phthisis,  and  reports 

* Mt'dical  Ncw-s,  Pliila.,  Nov.  29fch,  1884.  j).  507. 
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one  case  in  which  one  appliCcTtion  of  the  cocaine  so  an- 
jesthetized  the  acute  sensibility  that  a full  glass  of  milk 
was  imniediately  drunk  before  his  class  with  ease  and 
entire  comfort,  by  a patient  in  whom  the  act  of  degluti- 
tion had  been  an  absolute  impossibility  for  one  week, 
on  account  of  the  acute  pain  that  it  caused. 

A similar  case  of  cocaine  in  dysphagia  is  reported  by 
Dr.  Jelinck  in  a paper  read  before  the  A^ienna  Society 
of  physicians  (Wiener  Medicinische  AA^ochenschrift  No. 
49).  A male,  aged  forty-five,  suffering  from  tubei'cle, 
had  been  treated  as  an  out-patient  in  the  clinic  of  laryn- 
gology for  three  months,  and  iodoform  and  morphia  had 
been  daily  blown  into  his  larynx,  and  he  had  constantly 
taken  ice.  For  two  months  he  had  only  been  able  to 
swallow  milk  in  the  minutest  quantities.  Dr.  Jelinck 
carefidl}’  painted  the  lingual  and  part  of  the  laryngeal 
surface  of  the  epiglottis,  and  the  valecuhe  with  a ten  per 
cent,  solution  of  cocaine  and  in  a minute  afterwards 
told  the  patient  to  drink.  The  man  anxiously^  took  a 
small  mouthful,  and  for  a moment  looked  around  in  as- 
tonishment, and  then  to  the  surprise  of  all,  greedily 
swallowed  the  whole  glassful  at  a single  draught.  Tears 
of  gratitude  filled  his  ey^es,  and  he  could  scarcely  find 
words  to  ex])ress  his  thanks.  The  next  day^  he  related 
that  on  reaching  home,  an  hour  after  the  application,  he 
had,  to  the  astonishment  of  his  wife,  made  an  excellent 
meal  (the  first  he  had  made  for  two  months)  without 
any  difficulty,  but  that  soon  after  the  pain  rejippeared, 
and  three  hours  after  the  painting,  was  as  bad  as  ever. 

' Dr.  Dosworth,*  of  New  A"ork,  has  met  with  great  suc- 
cess in  the  local  application  of  cocaine  to  the  nasal  fossa 
in  the  removal  of  polypi  and  enlarged  turbinated  bones. 
In  using  a solution  of  cocaine  in  the  nasal  cavity  for  its 
ainvsthetic  effect,  he  observed  an  action  which  has  not 
bc(‘n  recorded.  AVhen  the  solution  is  applied  to  the 
nuicous  membrane  it  is  followed  in  about  20  or  30  sec- 
onds by  a very  notable  contraction  in  the  venous  sinuses 
underlying  the  part  which  it  reaches,  and  as  the  appli- 
cation is  continued  over  the  whole  membrane  covering 

* New  A'ork  Afed.  .Tour.,  Nov.  29l1i,  1884.  p.  OK!. 
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tlie  loAver  and  middle  turbinated  bones,  these  sinuses 
become  so  rigidl^y  contracted  that  all  the  blood  which 
they  may  have  contained  is  absolutely  exp'elled,  and  the 
membrane  clings  closely  to  the  bony  structures,  which 
then  become  visible  in  absolute  outline. 

This  action  of  cocaine  was  so  entirely  unexpected  to 
me  in  the  first  case  in  which  he  observed  it,  that  he  con- 
tinued ni}"  observations  in  a number  of  cases,  and  in  no 
single  case  out  of  over  40  observed  carefull}^  has  it  failed 
to  produce  the  same  i-esult.  Every  drop  of  blood  was 
expelled  frojn  the  erectile  tissue  in  each  case.  Thesti'ength 
used  was  a 2 ]ier  cent,  solution,  and  it  was  applied  by 
means  of  a pledget  of  cotton  wrapped  on  a small  jirobe. 
Idle  effect  was  usually  observed  in  a few  seconds  ; entire 
depletion  of  the  sinuses  of  the  whole  cavity  being  accom- 
plished in  about  three  minutes  the  production  of  ames- 
thesia,  as  a rule,  reipiiring  a longer  time.  Professor 
Schrotter,  of  Vienna,  speaks  in  the  highest  terms  of  the 
new  remedy.  He  has  obtained  most  gratifying  results 
by  its  use  in  cases  of  acute  and  tuberculous  laryngitis, 
attended  with  extreme  irritation.  Both  Schrotter  and 
Stork  have  removed  })apillomata  from  the  vocal  bauds 
after  inducing  local  amesthesia.  and  testify  to  the  valm* 
of  the  method. 

(kirl  Seiler,  M.  I).,  of  IMiila.,  has  reiiorted  4 cas(‘s  of 
operations  within  the  nasal  and  laryngeal  cavities.  Med. 
and  Surg.  Pepoider  of  Nov.  1S84.  The  following  are  his 
conclusions  : 

As  long  as  my  solution  lasted,  1 onpiloyed  it  in  various  other 
cases  in  which  minor  operations  were  reepured.  and  found  the 
diaig  lo  act  invariably  as  a local  a.inesthetic.  1 observed,  how- 
ever, that  some  ])C)'sons  are  more  suscejitible  to  its  inllueuee. 
that  is.  in  some  a shorter  lime  and  fewer  applications  aiv  re- 
quired to  profbice  insensibility  of  tlie  i>ai't  than  in  others,  and 
those  in  iny  limited  exi)criene-e  i found  to  be  of  light  com 
plexion,  whose  mucous  nu'iubranes  are,  as  a rub*,  moia;  .sensi- 
tive to  iri  itation  and  i)ain. 

Ihldrochloralr  of  Cocaine  in  ]\Iinor  Hiinjerij.  Di’,  AV. 
C.  Burke,  .\I.  D.,  SoulJi  Norwalk,  (binu.,  reports  as  fol- 
lows : 

B.,  a ))hlegmatic  tierman,  about  forty  years  of  age,  on 
Friday,  tlie  14th  inst.,  while  cleaning  a i-evolver,  aeeidentally 
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shot  himself  in  the  right  hand.  The  ball  (22  calibre)  entei’ed 
the  i)alm  of  the  hand  opposite  the  third  carpo-phalangeal  articu- 
lation, and,  passing  outward  under  the  Ilexor  tendons  of  the 
hand,  lodged  against  the  first  phalanx  (inner  surface)  of  the 
little  linger,  about  half  an  inch  in  front  of  the  articulation  with 
the  corrcsi)onding  bone.  Twenty-four  hours  after  the  accident 
the  man  came  to  my  office  to  have  the  tvound  dressed.  At  that 
time  the  hand,  which  naturally  was  very  large  and  thick,  was 
considerably  swollen  and  inilamed  ; there  was  also  considerable 
pain.  I gave  him  a hypodermic  injection  of  five  minims  of  a 
two-per-cent,  solution  of  the  hydrochlorate  of  cocaine  on  the 
back  of  the  hand,  at  the  inner  side  of  the  last  metacarpal  bone 
— deeply  injected,  so  as  to  bring  the  drug  as  near  as  possible  to 
that  branch  of  th*e  ulnar  nerve  supplying  the  inner  side  of  the 
little  finger.  Five  minntes  later  another  hypodermic  of  the 
same  amount  was  given  along  the  back  of  the  lirst  phalanx  of 
the  little  linger,  the  solution  being  thrown  in  as  the  needle  was 
withdrawn.  He  said  that  the  introduction  of  the  needle  the 
second  time  gave  not  the  slightest  pain,  the  first  one  having- 
hurt  him  and  been  followed  by  smarting  (jirobably  due  to  the 
alcohol).  After  waiting  live  minutes  longer,  I made  the  neces- 
sary incision,  an  inch  or  an  inch  and  a-half  long  and  quite  deep, 
owing  to  the  size  of  his  linger  and  its  swollen  condition. 
Neither  the  cut  nor  the  subsequent  maniinilation  in  tlie  re- 
moval of  the  ball,  nor  the  dressing,  gave  him  any  pain  whaterer. 
lie  described  his  sensations  in  the  hand  as  being  “numb  or 
asleep.’’ 

Without  the  cocaine,  tlie  little  ojieration  woiikl  have 
been  (piite  painful,  owing  to  tlie  intlamed  condition  of 
tiie  pai'ts.  lie  has  perfonned  two  or  three  oilier  slight 
()[)crations  upon  inucons  niemliranes,  Avhere  the  drug 
was  ai>plied  on  a ])ledget  of  cotton  soaked  in  the  solu- 
tion, held  against  tlie  jiart  foi’  ten  or  fifteen  minutes, 
which  were  equally  painless. 

Ht/(Jrochlornle  of  Cocaine  in  Dennaloloijic.al  Cnic/i.ceC' 
— (leorge  Thomas  Jackson,  NAwv  ^'ork. 

“ Eiiilation  by  means  o(  electrolysis  is  often,  to  some 
patients,  rather  a painful  j[)rocedure,  especially  about 
the  u})per  lip,  near  the  nose,  and  over  the  jaw^  bone,  be- 
tween its  angle  and  the  chin.  These  regions  offered  a 
good  field  for  testing  cocaine.  Accordinglv,  1 had  a 
four  per  cent,  ointment  of  cocaine  and  oleic  acid  (not 
an  oleate,  you  will  perceive)  made  by  my  druggist,  jNIi-. 
Fingerhut,  of  Xo.  404  Fourth  Avenue,  the  hydrochlo- 
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rate  used  being'  fVom  a pai’cel  that  had  proved  active  in 
oi)hthalmologieal  practice.  J first  tried  it  on  the  back 
of  one  of  in}'  wrists,  rubbing  it  in  for  some  five  minutes. 

I found  that  pulling  on  the  hairs  of  the  part  rubbed 
was  much  less  painful  than  elsewhere.  Then  1 had  an 
intelligent  patient,  whose  supei'fluous  hair  I was  remov- 
ing by  electrolysis,  rub  it  well  into  the  left  side  of  her 
upper  lip  and  into  her  cheek,  between  the  angle  of  the 
jaw  and  the  chin.  In  about  five  minutes  the  amesthetic 
effect  was  well  marked,  and  she  allowed  the  hair  in 
those  regions  to  be  extracted  with  a current  from  twelve 
cells  of  a freshly  charged  battery  without  evincing  any 
signs  of  pain.  Two  days  before,  the  operation  had 
been  very  painful,  although  only  nine  cells  were  used, 
and  on  the  same  day  the  corresponding  regions  on  the 
other  side  of  the  face  were  A'ery  sensitive.  Tlie  ana*s- 
thetic  effect  lasted  for  the  wliole  time  I Avas  working, 
probably  thirty  minutes.  The  patient  said  that  some 
hairs  were  removed  witliout  her  feeling  it,  and  that  the 
pain  attending  the  extraction  of  the  others  did  not 
amount  to  anything. 

One  case  is  not  much  to  build  upon,  and  I only  rc- 
})ort  this  to  encourage  others  to  try  cocaine  in  similar 
cases.  I certainly  feel  encouraged  to  try  again.” 

Muriate  of  Cocaine  in  Gynsccolocjy.  Dr.  W.  M.  Polk 
says,*  “As  a matter  of  some  interest  just  at  this  timc,l 
give  the  results,  obtained  with  hydrochlorate  of  cocaine 
in  two  cases  of  trachelorrhaphy  done  this  afternoon, 
(October  21),  1884). 

Case  1.  Double  laceration  of  the  cervixuteri,  extending  on 
both  sides  to  the  cerrico-vaginal  juncture.  The  vagina  was  first 
washed  with  a warm-water  douche,  then  the  cervix,  the  patu- 
lous cervical  canal,  and  the  vaginal  walls  adjoining  the  cervix 
were  carefully  waslied  with  castile  soap,  this  in  turn  was 
washed  off,  and  the  surface  carefully  dried.  Next  a four  per 
cent,  solution  was  ])ainted  over  the  cervix,  in  the  canal,  and 
over  the  adjacent  vaginal  walls,  Avith  a camel's-hair  brush.  1 his 
was  repeated  tAvice,  at  intervals  of  tAvo  or  three  minutes,  mak- 
ing three  applications  of  the  drug.  Within  three  minutes  of 
the  last  a])plication  the  operation  Avas  begun. 

It  required  the  removal  of  extensive  pieces  of  cicatricial  tissue 
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(Voni  each  angle,  making  it  an  elaborate  operation  ol  its  kind. 
The  time  consumed  was  about  forty  minutes,  the  patient  made 
no  complaint  and  snftered  no  pain  till  the  last  ten  minutes  of 
the  procedure,  then  she  spoke  of  her  discomfort  as  being  a sense 
of  soreness  rather  than  acute  pain. 

Thinking  that  the  case  might  be  one  of  those  in  whicli 
the  normal  sensitiveness  of  the  region  was  not  great, 
consequently  one  that  might  have  borne  the  operations 
without  the  use  of  any  anesthetic,  local  or  general,  1 
chose  a second. 

Case  2.  The  woman  was  one  having  less  self-control  than  the 
first,  and  with  a good  deal  of  normal  sensitiveness  about  the 
uterus  and  vagina.  The  preparation  of  the  region  and  the  ap- 
plication of  the  ame.sthetic  was  the  same  as  in  Case  1. 

No  pain  was  felt  till  the  lapse  of  about  twenty  minutes,  then 
it  was  so  acute  as  to  require  an  application  of  the  solution  of 
cocaine,  making  in  her  the  foui  th.  In  three  minutes  the  oper- 
ation was  continued,  and  soon  completed  without  further  pain, 
'fliis  last  application  was  made  directly  to  the  cut  surfaces,  lii'st 
freeing  them  from  blood. 

The  patient,  who  three  years  ago  had  had  the  same  operation 
IH  iformed  under  ether,  was  asked  which  method  she  pa'cferred, 
that  with  ether  or  this  last  without;  she  promptly  replied,  this 
last. 

Ill  the  first  case  the  effect  of  the  drug  seemed  to  be,  that  it 
not  only  blunted  .sensibility,  but  it  appeared  to  retard  the  first 
aiipearance  of  blood  upon  the  cut  surface. 

These  cases  I offer  as  a contribution  to  the  solution  of  the 
(piestion  now  so  prominently  before  the  profession — the  place  to 
be  held  by  hydrochlorate  of  cocaine  as  a local  amesthetic.  With 
a view  of  testing  its  value  in  obstetric  practice,  a series  of  ob- 
servations are  being  made  in  the  Emergency  Hospital,  the  solu- 
tion being  applied  to  the  cervix  and  iqiper  part  of  the  vagina 
during  the  severe  pains  of  the  first  stage  of  labor.  The  result  I 
beg  leave  to  communicate  to  you  when  the  number  of  cases  is 
large  enough  to  make  the  report  valuable.'' 

Dr.  K.  J.  Levis  reports  favorable  results  as  far  as  the 
eye  was  concerned  with  cocaine,  but  in  his  operation  for 
uterine  procidentia  and  rectocele,  he  states  that  there 
appeared  at  no  time  any  decided  loss  of  painful  sensi- 
bility, and  tlie  operation  was  finally  performed  under 
the  anmsthesia  of  sulphuric  ether.  Dr.  Forrest  (^Medical 
News,  January  10,)  found  this  new  anmsthetic  to  bo 
useful  in  relieving  the  excruciating  ]>ain  called  wind 
colic  (which  is  sure  to  follow  the  slightest  surgical 
interference  with  the  uterus  by  subcutaneous  injection). 
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Hijdj'oclilorate  of  Cocaine  in  Genito-Urinary  Pro- 
cedare,  by  Fessendeii  N.  Otis,  31.  D.,  of  New  For^^* 
Before  a suitable  case  presented  I received  a note, 
November  Gtli,  from  Professor  Pv.  W.  Peas,  of  Syracuse, 
giving  me  an  account  of  his  use  in  the  urethra  of  a 
four-per-cent,  solution  in  an  operation  for  stricture  an 
inch  and  a half  back  of  the  meatus  on  the  da}^  previous. 
“ About  twenty  drops  were  used  with  a common  drop- 
per, stopping  the  progress  of  the  solution  backward  by 
holding  my  linger  on  the  urethra  back  of  the  stricture, 
and  retaining  it  in  the  canal  about  eight  minutes.  The 
sensation  was  about  nil.  I ought  to  have  retained  it 
lifteen,  and  I think  then  the  success  would  have  been 
com[)lete.  ...  I have  used  the  cocaine  in  a sensitive 
urethra,  when  catheterization  was  very  painfnl,  with 
charming  resnlts.”  lie  concludes:  “I  have  no  doubt 
ill  this  new  agent  we  have  something  that  will  entirely 
take  the  place  of  ether  in  all  operations  on  the  penile 
portion  of  the  urethra.”  On  tlie  day  following  (Novem- 
ber till),  I droj)[)ed  a few  drops  of  the  two-per-cent, 
solution  received  1‘roni  Dr.  xVgnew  into  tlie  first  inch  of 
a very  sensitive  ui’ethra,  holding  it  in  ten  minutes.  J 
dilated  the  orilice  from  27  mm.  to  31  mm.,  \)reparatory 
to  an  oiieration  for  litholaiiax}',  which  was  to  be  done 
on  tlie  following  day,  and  1 did  not  wish  to  incise.  The 
patient  was  very  hy pera’Sthetic,  but  gave  not  the  least 
evidence  of  pain  during  the  ojieration.  November  11th, 
Dr.  (’oonley,  of  Staten  Island,  called  with  a jiatient 
snlfering  ugony  from  IVequenl  und  dillicult  micturition. 
A stone  in  the  bladder  was  susj)ected,  but  the  doctor 
said  it  was  impossible,  and  tluit  intense  [i;dn  was  caused 
by  the  attenqitcd  introduction  of  instruments  to  get  a 
satisfactory  examination,  und  the  imtient  was  averse  to 
the  use  of  elhei-.  He  was  obliged  to  urinate  before  any- 
thing was  done,  and  it  was  at  h'ast  five  minutes,  alter 
passing  a few  drachms  of  urine,  before  the  vesical  ten- 
esmus was  fairly  over.  I then  inj('cted,  with  an  ordi- 
nary })enis-sy ringe,  about  lifteen  dro})s  ol  the  solution 
given  me  by  Dr.  Agnew,  and  prc'ssed  it  back  into  the 
urethra  as  far  as  possible.  The  patient  retained  it  by 
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pressure  at  the  orifice  for  ten  minutes.  This  was  re- 
peated, and  at  the  end  of  the  second  ten  minutes  I in- 
troduced and  passed  a silver  searcher  (Thompson’s) 
through  the  urethra  (detecting  a scale  of  calculous 
material  en  route)  and  into  the  bladder,  without  causing 
the  least  pain.  I struck  a stone  in  the  bladder.  I then 
took  a large-sized  Thompson’s  lithotrite  and  introduced 
it  with  some  difiiculty  through  the  prei)utial  orifice, 
whicli  was  not  only  contracttid,  but  adherent  to  the 
orifice  of  the  urethra.  There  were  also  two  bands  of 
stricture  within  the  first  inch  of  the  canal,  which  im- 
peded the  progress  of  the  lithotrite.  l^y  a little  ])erse- 
verance,  however,  I passed  by  these  obstructions  and 
carried  the  instrument  into  the  bladdei',  grasped  a stom* 
of  a diameter  of  one  inch,  and,  Avhile  holding  it,  struck 
another  stone,  thus  demonstrating  the  i)resence  of  at 
least  two  stones. 

I then  disengaged  the  lithotrite  • and  withdrew  it, 
tightly  hugged  in  the  anterior  part  of  the  canal.  The 
patient  stated,  with  great  unction,  that  he  felt  not  the 
slightest  pain  during  the  entire  procedure.  1 then 
divided  the  preputial  orifice  freely,  also  the  meatus  and 
the  strictures  previously  mentioned,  with  a straight, 
blunt  bistoury.  Not  the  least  fiinching  or  sign  of  j)ain 
was  observed,  and  the  patient  stated  that  he  felt  only  a 
slight  twinge  when  the  second  stricture  was  cut.  This 
was  fully  ten  minutes  after  the  second  introduction  of 
the  cocaine. 

Delighted  with  the  success  in  producing  i)crfect  local 
amesthesia  in  this  case,  I immediately  determined  to 
use  it  in  a case  of  hyperjesthetic  urethra,  associated  with 
enlarged  j)rostate,  A\diere,  on  account  of  the  intolerance 
of  the  urethra  to  any  sort  of  interference,  the  introduc- 
tion of  the  catheter  for  emptying  and  washing  of  the 
bladder  had  been  entirely  suspended  for  several  weeks. 
1 had  {piite  used  up  the  solution  given  me  by  Dr. 
Agnew,and  the  leading  drug-stoi'es  could  not  furnish  it. 
I at  last  succeeded  in  getting  half  an  ounce  of  a two 
per  cent,  solution.  The  i)atient  (who  was  also  a profes- 
sional friend)  was  most  anxious  to  have  it  tried,  and  was 
full  of  hojje  that  this  would  enable  him  to  have  the 
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necessary  catheterization  performed.  The  great  dread 
of  any  interfence  made  him  insist  that  the  solution 
should  be  introduced  very  slowly  and  gradually.  It 
was  fortunate  that  he  did  so,  for  when  not  more  than 
three  or  four  drops  were  injected  into  the  urethra,  lie 
became  almost  frantic  with  pain,  and  it  was  only  after 
half  an  hour  that  the  intense  suffering  caused  by  the  in- 
jection passed  entirely  off.  The  action  of  this  two  per 
cent,  solution,  pi'csumably  of  the  same  kind  as  that  used 
in  the  previous  case,  made  me  fear  that,  as  with  other 
anaisthetics,  there  were  idios^’iicrasies  in  some  jtersons 
that  would  contra-indicate  its  use.  On  making  inquiry, 
I ascertained  that  there  had  been  a number  of  cases  met 
with,  where  a four  per  cent,  solution  of  h3’drochlorate 
of  cocaine  being  used  in  the  eye,  a period  of  thirty  or 
forty  seconds  of  quite  sharp  irritation  preceded  the  an- 
aesthetic effect,  and,  also,  that  at  least  one  case  of  sharp 
urethritis  had  been  directly  caused  liy  its  ap|)lication  to 
the  urethra.  On  making  close  inquiiy,  1 at  last  ascer- 
tained that  the  druggist  from  whom  I obtained  the 
solution,  having  none  of  the  hydrochlorate  on  hand, 
had  dissoh'ed  the  alkaloid  in  hi^droch.loric  acu/,  and  had 
used  this  extemporaneous  hydrochlorate  for  my  solu- 
tion.* Having  soon  the  good  fortune  to  obtain  a small 
bottle  of  Merck’s  crystals  of  the  hydrochlorate  of 
cocaine,  I made  a tw^o  per  cent,  solution  with  distilled 
w^ater,  in  which  two  per  cent,  of  biborate  of  sodium  had 
been  dissolved,  and  on  a second  trial  in  the  same  case, 
where  so  much  suffering  was  caused  through  the  im- 
purit}'  of  the  solution,  I succeeded  in  apiilying  it  to  the 
urethra,  as  in  the  previous  case,  and  in  passing  a cathe- 
ter, drawing  off  the  urine  and  washing  out  the  bladder 
without  the  least  pnin.  On  Thursday  last,  November 
20th,  in  my  clinique  at  the  College  of  Physicians  and 
Surgeons,  1 introduced  a similar  solution  into  a very 
sensitive  urethra  associated  with  senile  hypertrophy  of 

*I  subsequently  tasted  the  cork  of  the  phial  containing  the 
solution,  and  found  that  a sharp  stinging  sensation  quickly  fol- 
lowed, and  continued  to  be  felt  for  ten  or  fifteen  minutes.  On 
applying  Merck’s  four  per  cent,  solution  of  cocaine  to  my 
tongue,  in  the  same  way,  only  a slight  furry  feeling  was  pro- 
duced, reminding  me  of  a weak  solution  of  aconite. 
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the  prostate.  A preliminaiy  attempt  to  pass  a catheter 
caused  manifest  pain.  After  tlie  retention  of  the  four 
per  cent,  solution  of  hydrochlorate  of  cocaine  for  ten 
minutes  in  the  urethra,  tlie  catheter  was  passed  through 
the  urethra,  and  subsequently  the  bladder  was  examined 
for  stone,  and  not  the  least  complaint  of  pain  in  the 
urethra  was  made. 

On  the  23d  inst.  I introduced  a four  per  cent,  solution 
into  a fairly  tolerant  urethra  to  a depth  of  four  inches, 
and  retained  it  ten  minutes.  I then  divided  with  my  di- 
latins:  urethrotome  a dense  stricture  half  an  inch  broad 
and  five  millimetres  thick,  without  the  least  shrinking  on 
the  part  of  the  patient,  who  stated  that  he  had  only  the 
feeling  of  distension,  and  not  the  slightest  sense  of  pain 
during  or  subsecpient  to  the  operation.  I have  made 
several  experiments  since,  and  find  that  the  best  mode 
of  introducing  the  cocaine  solution  for  relief  of  irritable 
urethne,  especially  when  associated  with  prostatic 
trouble,  is  to  attach  a tight-fitting  half  ounce  penis- 
syringe  to  an  open-end  rubber  catheter  of  eighteen  or 
twent}'  mm.  in  circumference.  After  ])Ouring  the  solu- 
tion into  a small  graduate,  draw  a sufficient  quantity  up 
into  the  catheter.  Introduce  it  for  a half  inch,  or  until 
the  patient  complains  of  pain,  then  press  down  the  pis- 
ton, gradually  driving  a few  drops  in  advance  of  the 
catheter,  rubbing  it  along  with  the  finger,  waiting  for 
three  or  five  minutes,  then  passing  it  doAvn  about  two 
inches  farther,  and  repeating  the  process  of  coaxing  the 
fluid  back  until  finally  the  end  of  the  catheter  enters  the 
bladder,  consuming  altogether  about  fifteen  minutes. 

It  will,  J think,  be  proved  that  the  greatest  good  will 
come  from  the  use  of  the  cocaine  in  the  cases  of  irrita- 
bility of  the  deep  urethra  associated  Avith  ]>rostatic  dis- 
ease. In  these  cases  the  j)assage  of  a cathetei',  so  essen- 
tial to  the  comfort  and  even  the  life  of  the  ])atient,  is 
freipiently  rendered  painful,  and  not  rarely  imi)ossil)le, 
by  spasm  of  the  deep  urethra.  The  use  of  cocaine  prom- 
ises quickly  to  reduce  l)oth  the  pain  and  the  spasm,  and 
allow  of  the  easy  passage  of  the  instrument,  and  this, 
too,  by  a procedure  quite  Avithin  the  ]u-ovince  of  an  in- 
telligent patient  to  use  after  proper  instruction.  A four 
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l)or  cent,  solution  of  the  hydroclilonite  of  cocaine  in 
alniond-oil  inaks  un  excellent  Inbi-icant  for  urethral  in- 
struments, and  I think  may  prove  even  l)etter  than  the 
watery  S(jlution  for  applications  to  the  urethra.  Its 
use  in  this  way,  in  a lew  cases,  has  been  very  satisfac- 
tory. 

The  value  of  tin*  solution  of  hydro-chlorate  of  cocaine 
will  be  ecpially  found  in  examinations  of  and  operations 
upon  the  iri  itable  anus  and  rectum.  Yesterday  1 had 
occasion  to  examine  a case  of  deep  and  irritable  ulcer 
involving  the  tissues  around  the  anus  fully  three  inches 
in  circumfei-ence  to  a de[)tli  of  fully  half  an  inch,  and  ex- 
tending inward  :)U  inch  or  more  beyond  the  margin  of 
I lie  external  sphincter.  'I’he  [latient  was  an  old  woman 
of  sixty,  who  had  been  worn  to  the  last  degree  of  irrita- 
bility by  m*ai-ly  two  months  of  sud'ering.  After  [laint- 
ing  the  surface  of  the  ulcer  with  a four  per  cent,  solution 
for  ten  minutes,  1 then  introdiured  a bivalve  speculum 
and  exposed  the  Avhole  innei’  surface,  and  cauterized  it 
thoroughly,  without  the  least  exiiression  of  pain  from 
the  patient. 

Murinle  of  Cocawe  in  Venoreal  Harijenj. — AVhen 
the  muriate  of  cocaine  was  under  discussion  at  a recent 
meeting  of  the  Baltimore  Academy  of  Medicnne,  J.  Ed- 
win Micheal,  M . J).,*  expressed  the  liojie  and  beliefthat  the 
drug  would  probably  find  a large  field  of  nsefulness  in 
ge n i to-u i-i  n a ry  s u rge ry . 

It  has  been  found  that  a.  sensoiy  nerve  may  be  made 
insensitive  by  an  injection  of  cocaine  in  the  immediate 
neighborhood  of  the  trunk  of  that  nerve.  These  gen- 
tlemenf  also  found  that  the  injection  of  thirty-two 
minims  (about  I gr.  and  a third),  of  a four  per  cent,  solu- 
tion hypodermically  produced  marked ' constitutional 
symptoms.  As  we  should  expect  from  its  physiological 
effects,  about  six  minutes  after  the  injection  there  was 
giddiness,  staggering,  and  finally  there  Avas  (piite  severe 
nausea.  At  the  same  time  the  skin  Avas  covered  Avith 

* fbofessor  of  Anatomy  and  (hinical  Surgc'ry  in  the  Uni- 
versity of  Maryfand. — Maryland  Med.  .Tournal. 

ff)rs.  flaU  and  llalstedt — New  Yoi'k  Med.  Jour.  Dec.  0, 
1884,  p.  G48, 
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cold  perspiration,  and  the  pupils  Mere  dilated.  In  an- 
other experiment  into  the  dental  canal  so  as  to  reach 
the  inferior  dental  nerve  in  from  hmr  to  six  minutes 
there  was  complete  anmsthesia  of  the  tono  ue,  gums,  and 
all  the  teeth  on  that  side  were  insensitive  to  blows. 

The  result  of  the  observations  of  Dr.  d.  M.  DaCosta 
on  the  use  of  hydrochloratc  of  cocaine,  especially 
its  hypodermic  use,  was  as  follows  : First  its  local  action 
in  the  throat,  he  found  it  undonbtcdl}’  diminished  the 
sensibilit}'^  and  is  serviceable  in  causing  the  laryngosco- 
pic  miri'or  to  be  better  borne;  also  in  irritable  relaxed 
spasmodic  ditiiculty  in  the  throat,  and  acts  of  swallowing, 
or  if  there  are  ulcers  back  of  the  same.  He  advises  a 
stronger  solution  from  eight  to  twelve  ]ier  cent.:  this 
relieves  for  a longer  time.  Compared  with  morphia  it 
is  more  certain  and  decided;  com|)ared  with  iodoform  it 
is  less  permanent  but  as  oood.  Cocaine  employed  hypo- 
dermically by  Dr.  Da  Costa,  in  the  Pennsylvania  Hos- 
pital, failed  to  mitigate  an  attack  of  intestinal  pain  of 
colic.  A case  of  earache  which  seemed  to  be  neuralgic, 
was  at  once  relieved  by  instilling  a fcAv  drops  of  a four 
per  cent,  solution  (condition  of  middle  ear  not  given):  :i 
similar  case  he  states  occurred  in  Dr.  Hutchisoirs  ward. 
I n a case  of  facial  neuralgia  the  I’esults  M'ere  less  deci- 
sive than  anticipated  (here  again  the  skin  would  not 
absorb).  He  states  that  better  residts  would  have  been  at- 
tained b\-  laibbing  in  an  oleate*  of  the  Alkaloid^  over 
the  nerve  or  lai'ger  nerve  trunks,  (the  hydrochlorate 
willnoteven  mix  well  with  oliac  acid,  but  M il, h glycerine 
it  makes  a pei  feet  solution),  but  M'hen  used  must  1)0 
mixed  with  Mater  to  lemove  the  latent  heat. 

In  one  instance  of  neuralgia  of  the  face,  in  m IucIi  the 
pain  shot  into  the  JaM',  painting  the  gum  (mucuos  mem- 

*This  i)rci):uation  ((‘oiita.ining  five  per  cent,  of  the  alkaloid) 
has  been  used  in  certain  skin  diseases,  ncnrali^ia  and  ihcnina- 
tisni.  A case  has,  liowevcr.  lately  been  Inon^ht  to  the  notice 
ol'  Messrs.  McKesson  A:  Robbins,  in  v Inch  the  oleate  Mas  used 
in  a case  ol  abscess  of  the  middle  eai’.  Ana'sthesia  M'as  pro- 
duced in  about  forty  minutes,  and  the  results  weie  perfectly 
satisfactory.  It  Mas  a <>()od  whih'  to  wait,  for  with  chloroform 
it  could  have  been  iiroduced  in  a few  .seconds. 

f Medical  News.  Doc.  1:5.  1MS4.  ]».  (i:51. 
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braiie,  not  the  skin)  of  the  upper  jaw  with  a four  per 
cent,  solution  gave  very  speedy  relief.  Dr.  Da  Costa 
began  with  the  dose  of  one  minim,  hypodermically  (j, 
of  grain)  of  a 2,  then  of  a 4 per  cent,  solution,  only  to 
find  them  inert.  No  influence  on  pulse,  respiration,  or 
temperature,  nor  was  any  local  anaesthesia  produced  at 
the  point  of  injection.  Indeed,  no  decided  ertects  were 
produced  by  him  with  less  than  eight  minims  of  a four 
per  cent,  solution  (or  oue-third  of  a grain  to  one-half  of 
a grain)  of  the  hydrochlorate  of  cocaine.  In  some  in- 
stances two-thirds  of  a grain  were  used,  to  show  the 
striking  elfects.  He  found  that  superficial  injection 
will  produce  local  insensibility  while  deeper  injection  does 
not  produce  local  amesthesia  of  the  surface.  The  gen- 
eral ertects  of  half  a grain  thrown  into  the  left  fore-arm, 
were  that  the  sensibility  of  the  skin  was  diminished  from 
the  elbow  down  to  the  fingers  on  the  side,  and  two  sharp 
|)oints  were  not  as  distinctly  as  previously  distinguished 
at  the  ti[)s  of  the  fingers.  There  was  no  change  in  the 
general  sensibility  in  the  legs.  The  mucuos  membrane  of 
the  lips,  tongue,  and  fauces  were  slightly  less  sensitive  to 
sharp  ])oints;  the  conjunctiva  were  less  sensitive,  and 
the  ))upils  dilated.  The  conclusions  which  the  Doctor 
arrived  at  were  that  general  sensibility  was  therefore 
onh'  slightly  altered,  temperature  heightened.  This  re- 
markable result  has  been  confirmed  b}'  Dr.  J.  Solis  Cohen 
at  the  German  hospital.  The  pulse  beat  was  noted 
to  fall  from  (HI  to  54  twenty  minutes  after  injec- 
tion. Pupils  dilated  with  uncertainty  of  vision.  As  a 
remedy  it  will  be  found  valuable  in  many  conditions  of 
collapse  with  weak  heart,  in  low  fevers,  as  a cardaic 
stimulant. 

These  important  results  obtained  by  Dr.  Halstedt  and 
Hall,  were  confirmed  by  Dr.  Da  Costa,  that  the  parts  sup- 
plied by  a sensory  nerve  may  be  made  insensitive  by  au 
injection  of  cocaine  in  the  immediate  neighborhood  of  the 
trunk  of  that  nerve.  This  fact  is  of  great  importance,  as 
by  this  means  a larger  area  mav  be  amesthetized  without 
al)olishing  the  patient’s  consciousness. 
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VALUE  OF  COCAINE  IN  DENTAL 
OPERATIONS. 

Dr.  C.  H.  Shears  writes  : “ I have  used  cocaine  twice 
in  the  extraction  of  teeth,  and  in  each  case  the  opera- 
tion was  for  a single  tooth.  The  preparation  used  was 
a 2%  solution.  In  the  first  case  the  tooth  was  exquis- 
itely tender  and  the  gum  inflamed,  and  so  closely  adher- 
ent to  the  tooth  that  it  was  necessary  to  incise  it.  After 
carefull}'^  drying  the  gum,  a small  camel’s-hair  brush 
was  dipped  into  the  solution,  and  the  gum  on  either  side 
of  the  tooth  brushed  across  a few  times.  This  was  re- 
peated twice  at  intervals  of  about  three  minutes,  making 
three  applications  in  all.  A few  minutes  later  the  gum 
lancet  was  used,  loith  almost  no  pain  at  all.  The  tooth 
was  then  extracted  with  a little  less  ])ain  than  it  could 
have  been  without  the  anmsthetic.  The  second  case 
was  similar  to  the  first,  and  the  solution  was  applied  in 
the  same  manner,  with  two  additional  applications. 
After  cleansing  the  incision  from  blood  a few  drops  of 
the  solution  were  instilled  into  it,  and  repeated  once 
after  about  three  minutes.  No  ]iain  attended  the  incis- 
ion, and  the  tooth  was  extracted  with  considerably  less 
pain  than  in  the  first  case.” 

In  a New  York  newspaper  article  it  is  stated  that  Dr. 
Hamilton  Cartwright,  Professor  of  Dental  College,  Lou- 
don, has  used  a 20  per  cent,  solution  of  the  hydrochlo- 
rate of  cocaine,  and  has  removed  children’s  permanent 
teeth  without  pain,  cured  earache  in  a few  minutes,  and 
instantaneously  and  painlessly  destro}'ed  the  exposed 
pulp  or  nerve  of  the  tooth,  ordinarily  an  excruciating 
agony. 

W.  P.  IIo  rtou,  Jr.,  of  Cleveland,  ().,  sends  us  word 
that  he  inserted  a few  dro]is  of  the  4%  solution  into  the 
cavity  of  a sensitive  tooth,  and  that  a few  minutes  after- 
ward he  used  the  dental  engine  without  pain. — Medical 
Record. 

‘‘  Yesterday  morning,  Dec.  13,  in  the  hall  of  the  Den- 
tal Dei)artment  of  Vanderbilt  University,  Prof.  ^V.  II. 
Morgan  conducted  a brilliant  clinic,  in  the  presence  of 
members  of  the  faculty  and  an  enthusiastic  class.  The 
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first  case  Mas  an  inferior  wisdom  tooth,  overirroMii  Avith 
inflamed  and  exquisite!}’  sensitive  oum  tissue.  A drop 
of  a 4%  solution  of  hydrociiloride  of  cocaine  was  ap- 
plied  to  the  sensitive  structure  on  a bit  of  cotton,  and 
at  the  ex[)iration  of  four  minutes  the  parts  M'ere  freely 
incised,  the  patient  declaring  that  he  felt  no  pain. 

The  second  case  mrs  an  exposed  and  highly  inflamed 
tooth  pul))  (nerve).  The  aiuesthetic  Avas  a])plied  as 
before,  and  after  the  hi))se  of  3^  minutes  the  Professor 
thrust  his  instrument  into  and  tore  a)vay  a ))ortion  of 
the  offending  organ,  M’hile  a pleased  and  gratified  ex- 
))ression  ))layed  about  the  ])atient’s  countenance.  'The 
Professor  announced  that  this  M’as  ordinarily  one  of  the 
most  ])ainful  operations  in  all  minor  surgery. 

'I'he  third  case  M as  the  extraction  of  a superior  sec- 
ond molar,  a firmly  attached  tooth,  though  ulcerated. 
In  this  case  a small  rope  of  cotton  M’as  M’ound  about 
the  tooth,  saturated  M’ith  about  tM'O  dro))s  of  a 5%  solu- 
tion of  the  oleate  of  cocaine,  and  brought  in  contact 
M’ith  the  gums,  M-aiting  seven  minutes  for  conqilete  ab- 
sor))tion.  The  tooth  M'as  extracted  M’ithout  causing  the 
slightest  ])ain. 

The  fourth  and  last  case  Mas  an  inflamed  cavity,  the 
7’esult  of  ra])id  decay,  and  M’hich  could  not  tolerate  the 
touch  of  an  instrument.  After  five  minutes’ a))))lication 
of  the  5%  olente  solution  the  cutting  and  removal  of  the 
decayed  tooth  bone  M’as  accora])lished  M’ithout  the  least 
))ain. 

One  could  not  witness  the  series  of  o))erations  M’ith- 
out a feeling  of  aM’e  and  admiration.  The  result  seemed 
so  like  magic. 

The  faculty  and  students  acknoM'ledged  tlieii- indebt- 
edness to  Mr.  AVilliam  J.  Evans,  agent  of  the  house  of 
.McKesson  A Hobbins,M’holesale  di‘uggists,of  New  \ork, 
for  tin*  aiuesthetic  used  in  these  operations,  and  also  foi- 
interesting  and  instructive  remarks  on  the  habit,  history 
and  ))re|)aration  of  the  remedy. 

It  has  been  contemh'd  1)}’  |)l'.ysicians  and  scientists 
that  the  mov  ana‘st  lu'tic,  hydrochloi’af  e of  cocaiiu*,  be- 
ing local  ill  it,s  (-fleets,  could  not  In*  used  satisfactorily 
in  flu-  ext  rac.tioii  of  teeth  Mithoiit  jiaiii.  Dr.  J.  V. 
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Stoi)beiis  Dinde  a test  of  this  matter  which  proved  higidy 
successful.  He  extracted  five  teeth  for  a lady,  and  she 
said  that  though  her  lace  was  very  sore  from  long  suf- 
fering, she  felt  no  pain  whatever  after  the  amesthetic 
was  applied.” — Na.^hville  American. 

Dr.  I.  Morgan  Howe,  of  New  York,  made  in  conjunc- 
tion with  three  medical  friends,  nnmerous  trials  on  the 
teeth,  with  the  4 per  cent,  solution  of  the  hydrochloi'ate 
of  cocaine,  and  has  come  to  the  following  conclusions. 

First,  d’hcre  were  man}'  instances  in  which  almost 
comi)lete  loss  of  senseti veness  in  dentine  was  produced, 
and  the  removal  of  two  living  pulps  without  |)ain  l)y 
Dr.  Derry,  is  no  less  remarkable  than  any  of  the  oj)era- 
tions  that  have  been  ])erformed  on  the  eye. 

Second.  Di  several  instances  in  which  the  dentine 
seemed  as  sensitive  as  ever  while  wet  with  the  solution, 
almost  complete  anaesthesia  was  obtained  by  drying  the 
c.avity  thoroughly. — Dental  Cosmos,  December  1885,  No 
xii.,  p.  *rlG. 

There  seems  to  be  considerable  difference  of  oi)inion 
in  regard  to  the  value  of  cocaine  in  dental  surgery.  Most 
intelligent  ex])erimenters  have  found  that  its  applica- 
tion to  the  sensitive  (b'utine  had  little  anaesthetic 
power,  luit  as  well  remarked  by  Dr.  .1.  D.  Carmichael, 
Milwaukee,  Wis.  “ ddie  most  satisfactor}-  results  are 
ol)tained  by  its  application  to  moderately  vascular  tissiu*, 
or  at  least  to  such  as  is  susceptible  of  easy  ])enetration, 
— its  action  luu  ing  a tendency  to  render  the  parts  aua'- 
mic,  thereby  indicating  that  a fairly  active  circulation  is 
necessary  for  the  attainment  of  its  highest  amesthetic 
effect — as  for  instance  the  gum  and  connective  tissue, 
the  seat,  it  can  safely  be  asserted,  of  three-fourths  of  the 
pain  experienced  in  dental  operations. 

“ Wherefore  we  need  not  ex})ect,  for  the  i)i-eseut.  any 
mai'ked  results  toward  the  alleviation  of  i)aiu  from  the 
use  of  cocaine  u[)on  sensitive  dentine,  unless  it  can  be 
combined  with  some  drug  of  more  actively  i)eneti‘ating 
qualities.  In  this  connection  may  be  mentioned  a num- 
ber of  minor  but  ])ainful  operations,  pc'rformed  with 
success  under  its  intluence,  which  are  hardly  noticeable 
to  the  o])erator,  but  sources  of  great  pain  and  iiritation 
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to  the  patient,  rendering  long  sittings  exhausting,  from 
the  effects  of  which  it  sometimes  takes  days  for  a 
highly  sensitive  lady  or  child  to  recover.”  The  Dental 
Cosmos,  February  1885,  ]).  79;  also  p.  96,  see  discus- 
sion on  the  use  of  cocaine  in  dental  surgery. 


ON  THE 


USE  OF 


THE  OLEATE 
SURGERY. 


IN  DENTAL 


Prof.  W.  II.  M organ  Dean,  Dental  Dej)artment,  A"an- 
derbilt  University,  Nashville,  Tenn.,  Jan.  7, 1885,  writes 
on  the  use  of  this  drug  7 Cocaine).  I find  the  Oleate 
mucli  the  most  efficient.  Roth  j)reparations  require  a 
greater  length  of  time  than  is  usually  recommended. 

At  the  semi-annual  meeting  of  the  Executive  Com- 
mittee and  the  Board  of  Examiners,  of  the  N.  Y.  Dental 
Societ}',  held  Jan,  9th  inst.,a  trial  was  made  of  McKesson 
and  Robbins  4%  solution  and  5%  Oleate  of  Cocaine, 
and  in  the  presence  of  all  the  members  the  amesthetic 
effect  of  both  prc[)arations  on  the  inflamed  and  exceed- 
ingly sensitive  gum  surrounding  an  ulcerated  lower  first 
molar,  was  })roven  by  several  tests,  and  after  nine  min- 
utes application  of  the  Oleate  of  Cocaine,  the  forceps 
were  easily  and  [)ainlessly  adjusted,  although  i)ain  was 
felt  when  the  tooth  was  extracted. 


ON  THE  USE  OF  THE  SOLUTION  OF  COCAINE 
HYDIUX’HLORATE  IN  ACUTE  THROAT 
AND  EAR  DISEASE. 

Nov.  20,  Ct,  R.  M.,  M.  D.,  applie<l  for  deafness  in  both  ears, 
but  esi-ccially  the  riglit.  On  examination  found  the  sides  of 
meatus  and  lumen  filled  with  separated  masses  of  scales  several 
millimeters  in  lengtli,  firmly  attached  to  tlie  paits,  which  on 
removal  by  the  forceps  gave  him  great  ])ain.  He  also  found 
the  ])iessure  of  the  ear  speculum  painful.  This  was  explained 
after  the  removal  of  a portion  of  these  diseased  scales  by  finding 
the  under  sui’face  intlamed,  reddened  and  ready  to  bleed  at  the 
slightest  touch  of  the  instrument.  To  obviate  this  pain  and  al- 
low the  entire  removal  of  this  desquamated  material  a 4 per 
cent,  solution  of  hydrochlorate  of  cocaine  was  instilled  into  the 
eai-  every  live  minutes  for  fifteen  minutes  at  the  end  of  this  ])er- 
iod.  I again  began  removing  the  olfending  material  without  so 
much  ])ain,  still  it  was  not  a true  ana3sthesia,  and  if  we  made 
strong  pn.ssure  with  the  si)ecidum  in  introducing  it.  it  also 
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gave  him  sliglit  pain  ; still  he  was  able  to  hear  it  much  better 
with  the  solution,  until  all  was  removed  from  the  light  ear. 
lie  was  then  directed  a sol.  zinci  sulpho  carbolate,  grs.  iv ; 
IMorphia  Sulphas,  grs.  i ; iv.  oz.  of  aqua  distillata.  For  the  left 
ear  after  the  use  of  the  forceps,  gave  an  alkaline  solution  to  dro]) 
in  ten  drops  3 or  4 times  a day  and  rest  for  fifteen  minutes  so  as 
to  remove  what  scales  were  on  the  jM.  Tympani.  November  23, 
washed  out  the  remaining  scales,  and  intlated  the  middle  ear 
with  great  improvement  of  hearing  in  both  ears. 

Nov.  25,  II.  F.  ]\[.,  aged  29,  bank  clerk,  suffering  from  deaf- 
ness and  constant  “rattling  or  buzzing,”  from  conge.stion  and 
hypertrophy  of  the  pharyngeal  tonsils  and  mucous  membrane 
of  the  post-nasal  spaces,  wliich  requii'cd  cutting  freely  with  a 
tenotomy  knife.  Before  doing  so  I apiilieda  4 % solution  ol  the 
cocaine, "and  although  I made  five  different  incisions  into  the 
enlargement,  he  was  not  aware  that  it  was  accomplished  until 
he  found  a few  drops  of  blood  passing  into  bis  aisophagns.  One 
week  after  he  reported  by  letter  of  improvement  in  hearing. 
In  this  (qieration  not  one- fourth  the  amount  of  blood  was  lost  as 
in  such  cases  without  the  cocaine,  the  parts  remaining  quite 
rigid  for  some  time  after  the  oiieration. 

November  29.  Applied  the  4 % solution  to  a lady  suffering 
from  excessive  secretions  of  glands  of  the  throat,  and  passing 
into  the  Eustachian  tube  causing  noises  of  a vailable  character. 
She  suffered  also  from  swelling  and  hypertrophic  conditions  of 
the  posterior  portion  of  the  nasal  mucous  niembi'ane  and  tui- 
binated  bodies.  The  parts  were  cleansed  with  spray  of  Dobell’s 
solution,  and  by  a strong  current  of  dry  condensed  air  was 
made  through  to  free  them  from  moisture,  a Ilexible  silver  cathe- 
ter was  inti  odnced  first  into  the  right  side  of  the  nose  and  a nozzle 
was  fitted  to  it,  and  then  the  elastic  tube  of  the  condensed  air 
chamhei',  and  a few  drops  of  the  solution  of  Ilydrochlorate  of 
C'ocaine  was  introduced  into  the  catheter,  and  the  parts  sju-ayed 
by  forcing  the  air  through  it.  In  the  same  operation  ])erfoi-ined 
upon  the  opposite  ear,  there  being  a deviation  of  the  septum, 
there  was  more  pain,  but  very  much  le.ss  than  when  we  inti'o- 
duced  the  instrument  before.  'The  spraying  was  repeated  for 
three  dilfei-ent  limes,  when  in  about  fen  minutes  she  felt  the 
pecudiar  ai)parent  swelling  and  drying  effects,  and  great  relief 
li'om  the  noises,  by  the  freedom  with  whi(;h  air  ])assed  thi'ough 
the  Eustaehean  tubes.  The  lady  rei)ortcd,  a week  after  im- 
pi'ovement  of  hearing  and  nion^  freedom  from  the  noises. 

On  the  same  day  a patient,  W.  0.  D.,  aged  1(>,  suffering  from 
the  peculiar  sniflling  from  swelling  of  the  mucous  membrane  of 
the  nasal  cavities  from  what  Avas  termed  “a  cold  in  the 
h(‘ad.”  was  relieved  by  ]iainting  tbe  parts;  three  ai)]>lications  of 
a 4 % .solution  reduced  the  swelling  as  if  by  magic. 

Xov.  30,  C.  B.NV.,  aged  21,  a similar  e.a.se  tVom  the  one  de- 
scribed above,  but  the  stuffing  and  sniffling  more  intense  and 
distressing,  was  treated  in  a similai- manner,  but  before  I apidied 
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the  cocaine  the  ]jarts  were  cleansed  through  tlie  nose  and  throat 
hy  Dohcll’s  solution,  and  slightly  stimulated  hy  a spray  of  a 
diluted  tincture  of  Galangula.  The  only  addition  was  that  a 
4 % solution  of  cocaine  was  directed  to  he  employed  at  home  so 
as  to  rid  him  promptly  of  this  disagreeable  feeling.  He  reported 
December  7 and  18th  feeling  greatly  relieved. 

December  8,  D.  C.  M.,  West  Virginia,  aj)i)lied  witli  a history 
of  ac<iuired  syphilis  hy  inoculation  seveial  yeais  ago,  in  the 
finger  from  an  obstetric  case.  There  were  two  ]>oints  of  ulcer- 
ation of  the  mucous  membrane  of  the  naso-pharynx,  one  and  a 
half  inch  above  the  edge  of  the  solt  palate,  and  one  behind 
the  right  tonsil  with  enlargement  of  the  gland  and  discharge  of 
pus.  After  drying  the  parts  with  absorbent  cotton,  we  intro- 
duced a 4 % solution  of  cocaine  up  and  back  into  the  point  of 
ulceration,  and  applied  the  crystal  of  chromic  acid  to  the  first 
ulcer  without  the  slightest  pain. 

December  4.  Aftei’  cleansing,  again  ai)plied  tlie  solution,  and 
introduced  my  delicate  Eustachian  forceps  with  a ])ledget  (d‘ 
cotton  wool  charged  with  pure  powdered  sulphate  of  co])i)er,  to 
the  second  ulcer  which  bled  on  being  touched  but  without  giving 
the  patient  any  pain.  December  5,  made  a third  application 
with  more  freedom;  no  blood  followed  and  he  stated,  he  had 
seen  no  pus  since  the  fii  st  application. 

Directed  to  s])ray  the  part  with  the  mercuric  chloride,  one 
tablet  to  make  a one  one-thousandth  of  a grain-solution  dissolved 
in  a pint  of  distilled  water,  also  to  use  internally  after  meals  a 
tablespoonful  of  elixir  of  coca,  (strength  20  grains  e.xtract  of 
coca  to  the  ounce) . 


] n'  I ) lU )C  1 1 LO  K A T E OF  COCA  I N F 
OTITIS  CAUSING  DEAFNESS 


IN  ACUTE 
FROM 


CORYZA. 

Tills  form  of  deafness  is  directly  traceable  to  nasal, 
naso-phaiyngeal  or  pliaryngeal  disease  of  the  lining 
membrane. 

The  openings  of  the  Eustachian  tubes,  which  h‘ad 
directly  to  the  middle  ear  ai'e  to  be  found  just  above 
and  in  front  of  the  tonsils  and  behind  and  lying 
close  to  the  posterior  nares  or  o])enings  of  the  nose. 
As  the  orifices  of  these  ducts  are  widely  oiiened  every 
time  we  swallow,  it  can  be  seen  how  readily  mneons  and 
mnco-pnrnlent  matter  from  the  nose  and  throat,  in  ease 
of  inflammation  oi- acute  or  even  chronic  cory/a  exist- 
ing, may  entei-  and  light  up  an  inflammation  of  its  lining 
membrane,  which  will  in  some  cases  extend  to  the  deli- 
cate structures  of  the  middle  ear.  Plugging  of  the 
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oponings  of  these  tubes,  viewed  from  a purely  meeliaui- 
eal  staud-poiut,  will  certainly  cause  or  aggravate  deaf- 
ness. Hence  it  is  of  the  utmost  importance  that  prompt 
and  etticient  means  should  be  used  in  order  to  relieve 
the  patient  and  ultimately  to  cui’c  the  disease,  so  as  to 
prevent  and  cure  the  deafness.  This  deafness  is  sui-e  to 
follow  or  be  increased  by  these  recurring  attacks,  the 
result  of  cold  air  ai)])lied  to  the  moist  skin  of  any  jiartof 
the  body.  The  ap])lication  of  a four  i)er  cent,  solution  of 
the  hydrochlorate  of  cocaine,  to  the  nose  will  cause  the 
swelling  from  acute  coryza  to  disappear  for  hours,  and 
if  repeated  two  or  three  times  will  entirely  relieve  the 
occlusion  of  the  nostril  and  check  the  discharge  (see 
cases  reported).  If  the  case  is  a chronic  one  with  hy- 
pertro})hy  of  the  nasal  mucous  membrane,  it  causes 
when  applied  a most  remarkable  change  of  color  and 
contraction  of  the  swollen  tissue.  The  great  advantage 
of  this  local  amusthetic,  as  I have  shown,  is  that  when 
necessary  we  are  able  to  api)ly  local  remedies  without 
pain  of  a more  potent  character  (sec  also  cases  re- 
ported). 

Finding  oleic  acid  not  to  dissolve  or  even  mix  well  with 
the  hydrochlorate  of  cocaine,  and  desiring  a more  glutin- 
ous solution  than  that  in  watei',  which  would  adhere  to 
the  surface  of  the  tissues  and  not  jiass  into  the  stomach. 
Dec.  22,  I had  two  solutions  in  gl3'cerine  of  the  hydro- 
chlorate of  cocaine  made  for  me,  one  by  Wyeth  tk 
Brother,*  and  second  made  by  “ Fisner  and  Mendelson.*’ 
They  acted  promptly'  in  producing  the  ]>eculiar  numb- 
ness of  the  lii)  and  apparently  swollen  feeling,  when 
mixed  with  water  so  as  to  eliminate  the  latent  heat. 
Both  solutions  when  tested  with  picric  acid  gave  a 
yellow  precipitate  (we  have  unfortunately  the  same  re- 
sults with  all  the  alkaloids).  3”he  following  case  yiroved 
tliis  to  be  a useful  preparation  when  the  glycerine  was 
mixed  with  water  or  ay)[>lied  to  a moist  surface. 

L.  B.  aged  80,  a student  of  divinity  lias,  suffered  from  child- 
hood with  attacks  of  eaiache.  followed  by  a discharge,  showing 
the  attacks  to  he  acute  iullammatiou  of  the  middle  ear.  On 
Feb.  17,  1S72,  he  was  brought  to  me  by  liis  father,  owing  to  his 
not  being  able  to  follow  the  recitations  in  the  academical  dejiart- 
ment  of  the  University  of  Pennsylvania.  On  examination  of 
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the  so-called  ‘‘earache  or  neuralgia  of  the  ear,”  there  was  found 
a small  ragged  perforation  and  desquamative  inllammation  of 
the  middle  ear.  lie  was  under  my  care  from  Feb.,  1872,  until 
June.  The  perfoi-ation  healed,  and  the  discharge,  which  was  not 
profuse  at  any  time,  ceased ; the  Eustaclnan  tubes  and  mucous 
membrane  of  the  middle  car  resumed  their  normal  condition 
under  the  use  of  the  catheter,  iodine  vax)or,  etc. 

^ly  patient  recovered  his  hearing  so  as  to  be  able  to  resume  his 
studies,  and  graduated  with  honor,  lie  became  a hanker,  hut 
after  sx)ending  some  years  at  this  occupation  considered  it  his 
duty  to  become  a clergyman’;  hut  before  doing  so  presented 
himself  to  aseeitain  if,  owing  to  his  eai-  ti'ouhle,  he  was  unlittcd 
for  this  office.  On  examination  of  his  ear,  nose,  throat,  etc.,  I 
concludeci  that  there  was  no  reason  to  prevent  him,  except  the 
tendency  of  his  mucous  membrane  to  become  inllamed  and 
congested  from  coryza,  which  would  now  and  then  cause 
“ stuffing  of  his  nose.”  I therefore  prefen’cd  to  have  him  go 
with  me  to  see  Dr.  J.  Solis  Cohen,  who  suggested  sx)raying  his 
throat,  etc.,  which  he  had  to  keep  up  during  the  summer  of 
1884  ; he  was  so  much  better  that  he  entered  as  a student  of 
divinity.  Again  Dec.,  1884,  this  huskiness  returned,  and  he 
placed  himself  under  a lady  of  this  city,  who  advised  him  to 
see  a throat  specialist  before  undertaking  her  treatment.  He 
came  again  to  me  to  state  this  fact  and  to  advise  with  me 
whether  he  would  undertake  the  treatment  suggested,  (as  the 
si)ecialist  had  hax>pencd  just  to  drop  in  about  the  time  this  con- 
sultation with  the  lady  took  ])lace,  and  he  pronounced  this  con- 
dition of  his  voicecame  from  the  so-called  catarrh).  I again  di- 
rected him  to  see  Dr.  Cohen,  and  the  doctor  sent  me  the  following- 
letter.”  He  desired  that  I should  determine  if  this  condition  of 
mucous  membrane  lining  the  nose  and  tuibinated  hone,  which 
was  red  and  swollen,  was  permanent  or  only  temporary.  I 
painted  the  moist  parts  wiih  a solution,  4 })er  cent,  of  hydro- 
chloi-atc  of  cocaine,  twice  with  a brush,  and  then  I a])plied  to 
the  i)arts  ])ure  carbolic  acid  ; the  swelling  disappeared  almost  as 
if  by  magic.  He  was  then  directed  an  inhaler  to  relieve  the 
general  inllammation  of  the  rhino-pharyngo  laryngeal  mucous 
membrane,  by  tincture  ol’  b(>nzoin  conij).  and  spray  with  an 
alkaline  solution,  and  after  one  week’s  treatment  was  entirely 
relieved. 

Dec.  24.  Another  case  of  stuffing  or  coryza,  in  a gentleman, 
'f.  L.,  aged  sixty-two,  who  being  cx])oscd  to  the  cold  weather  is 
apt  to  contract  an  irritation  of  his  Schneiderian  membrane  fol- 
lowed by  a watery  discharge  showing  it.self  by  sneezing,  etc. 
He  has  generally  been  relieved  by  the  following  .snulf  : 

K.  Morphia  hydrochlorate.  gi’-  'j 

Acacia  ]>idv., 

llismuth  tris  nitritis,  ,^vj. 

M.  pnlv.  ft.,  chart  No.  1.  S. — Use  as  a snuff  to  the  nos- 
trils every  few  hours. 
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In  this  instance  his  old  remedy  disappointed  him,  and  1 em- 
])loyed  the  cocaine  hydrochlor.,  (i\Ierck’s)  4 per  cent,  solution,  in 
j^lycerine  of  which  two  applications  with  a brush  relieved  him. 

More  I'eceiit  intbrniation,  and  various  trials  by  others, 
have  caused  me  to  modily  my  opinion  in  regard  to  the 
use  of  a liot  four  per  cent,  solution  of  the  hydrochlorate 
of  cocaine  in  relieving  pain  in  the  ear  just  pidor  to  |)er- 
foration  ot  the  membrana  tympani.  Several  cases  which 
I have  received  the  history  of  acute  attacks  of  myringi- 
tis or  neuralgia  of  the  ear  from  most  reliable  sources; 
two  of  these  cases  I had  the  oi)i)ortunity  of  seeing  after 
being  relieved  temporally  (for  two  hours), and  which  were 
not  examined  at  the  time  when  the  application  was  made. 
AVhen  the  cases  were  seen  b3'ine  1 found  that  a discharge 
had  followed  the  same  evening,  and  perfoi'ation  of  the 
membrane  had  taken  ])lace  in  both  cases.  It  is  a well- 
known  fact  that  just  })rior  to  perforation  there  is  an  eleva- 
tion of  the  cuticular  layer  wdth  a softening  process  where- 
by any  liquid  ai)plied  to  the  j)art  might  pass  in  by  imbibi- 
tion and  influence  the  sodden  layers  of  the  membrana 
t_ympani,and  if  it  had  anmsthetic  ])roperties  would  im- 
press the  branch  of  the  chorda  tympani  nerve  and  re- 
lieve pain. 

1 I’cceived  a letter  from  Messrs.  lUcKesson  and  Rob- 
bins, chemists,  New  York,  in  I’egard  to  their  i)reparation 
of  cocaine,  in  which  the  following  account  of  the  suc- 
cessful use  of  their  4 % solution  of  cocaine  muriate  in  the 
ear  by  W.  A.  Dayton,  M.  D.,  New  York  city,  was  en- 
closed : 

“.Mtliongh  I have  done  the  o])eration  of  paracentesis  for 
bulging  drum-heads  many  timo.s.  T have  never  been  able  to 
watch  my  incisions,  and  for  obvious  ivasons.  until  1 began  tocm- 
ploy  this  wonderful  i)reparation. 

‘‘The  lirst  patient  on  whom  1 tried  the  cocaine,  was  1\I  rs. 
Dorothy  W.,  rnt.  32  years,  81  moidhs,  ])reg‘iiant.  Dor  two  days 
and  two  nights  she  had  heen  suffering  ‘untold  agony,'  from  an 
acute  inflammation  of  hei’  left  middle  oar.  4'he  usual  ipiota  of 
hot  api»lications  had  been  assiduously  aj)plied,  while  hot  rum 
and  hot  everything  else  had  been  administered  internally,  bid 
ofeoui.se  without  avail. 

1 1 yUroelilorate  of  ( lociiiiie  llial  1 <'in])loy(“(l  up  to  this 

lime,  .January  1S.S.5,  lias  heen  olitaineU  fmni  Wyetli  A Brother  and  it 
lias  lieen  entirely  salisfaelory. 
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“ Wlieu  this  jiatient  came  into  my  ofiice,  slie  was  in  a state  of 
extreme  nervous  exliaustion,  and  while  1 was  makin*^  an  oto- 
scopie  examination,  she  told  me,  between  her  cries  of  ])ain, 
that  ‘she  felt  as  if  her  child  was  hein<;  born  through  hei'  ear.’ 
I never  saw  a drum-membrane  so  distended  as  was  this  om^. 
The  throbbing  was  not  only  subjective,  but  objective.  The 
sight  of  my  paracentesis  needle  was  the  signal  for  objections  to 
interfeience,  and  cries  of  ‘Oh,  I can’t  let  you  do  that !' 

“ Two  instillations  of  4 drops  each,  at  intervals  of  about  o min- 
utes, so  atlected  the  parts  that  the  woman  wanted  to  go  home. 
'To  (jiiote  her  own  language,  ‘Thii;  is  the  first  moment  of  peace 
[’vc  had  in  48  hours.’  However,  1 \irged  the  necessity  for  an  in- 
cision, and  gained  an  unwilling  consent. 

“Slowly  I passed  the  well-known  ])aiacentesis  knife  through 
the  lower  autcu’ior  segment  of  the  tym])anic  mend^rane,  making 
an  incision  about  ^ of  an  inch  in  length,  and  as  I sat  watching 
the  ])us  oozing  out  into  the  external  auditory  canal,  imagine  my 
gratification  as  tla^  jiatient  said  : ‘Please,  doctor,  hurry  uj)  and 
cut  it  : I am  getting  awfully  nervous.’ 

“I  liave  used  this  solution  in  otlier  cases  of  the 
same  nature,  and  I used  it  in  the  ears  of  four  pa- 
tients since,  for  the  operation  of  paracentesis,  with 
the  same  grateful  results.  1 have  also  used  the  4 % 
solution  of  cocaines  made  by  others,  in  the  removal  of 
granulations  from  the  tympanic  cavity,  with  but  j)artial 
success.” 


EXPEKTMENT8  WITH  4 % SOLUTION  OF  HYDltO- 
01 1 LOR  ATE  OF  COCAINE.  AND  5 % OLE  ATE  OF 
COCAINE  AEEALOII),  PREPARED  BY  MC- 
KESSON A RORRINS,  OF  NEW  A'ORK. 

Jan.  24(1.  Fir.st  Case.  A lady  aged  40,  \j.  T.  (’.,  suffering  in- 
tensely with  acute  coryza,  and  feeling,  as  she  exinvssed  it,  “as 
if  her  head  would  burst.”  I found  mucous  membrane  of  the 
narcs  swollen  and  inflamed  and  secreting  a thin  acrid  mucus. 
She  has  also  congestion  with  mucous  rales  at  base  of  right  lung, 
loss  of  voice,  ))ale  and  much  depressed,  has  faken  through  the 
day  (luinine  freely  with  the  wine  of  coca,  with  no  relief.  At 
0 a.  m.,  I saturated  a camel's  hair  brush  with  the  solution  of 
cocaine  and  carried  it  twice  uj)  the  nostrils,  ])ainting  the  parts 
freely,  and  before  withdrawing  it  compiessing  it.  so  as  to  re- 
fain  all  the  solution,  desirijig  her  at  the  same  time  to  inhale  the 
fluid  : this  was  done  twice.  In  the  course  of  ten  minutes,  she 
expressed  that  she  had  experienced  the  greatest  amount  of  relief, 
being  able  to  breathe  with  comfort  and  freedom.  She  was  then 
directed  mustard  poultices  to  the  chest  and  over  the  larynx,  in- 
halations of  turbine,  a gi’anule  of  ^ grain  of  morphia  sulphas, 
and  ilotb  grain  of  Atropia  sulphas  with  hot  toddy  and  foot- 
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bath  before  rctiriii.i*-.  Jan.  24.  This  ]»atieut  was  so  imicb  iin- 
]»rove(l  tliat  she  attended  a reception  the  next  evening-,  bein^' 
fVee  from  i)aiii  and  having  but  a slight  discharge  from  the  nos- 
trils. Jan.  24.  Nostrils  free,  and  having  but  slight  aphonia. 

Case  Second.  Solomon  L.,  aged  4(!,  a travelling  salesman,  who 
Slitters  every  winter  and  spring  with  chronic  laryngitis.  Mother 
died  with  tnbercnlar  laryngitis.  Ap]died  Jan.  23  with  an  acute 
attack  of  pharyngitis  and  rhinitis,  with  hypertrophic  eidarge- 
nients  of  the  turbinated  bones.  Had  employed  all  the  ordinary 
remedies  before  applying  to  me.  He  has  an  extremely  sensi- 
tive Schneiderian  membrane  and  irritable  larynx,  the  slightest 
touch  with  a binsh  causing  gagging,  followed  by  vomiting. 
To  prepare  him  for  the  aiiplication  of  a mixture  of  glycerine, 
tannin  and  iodine.  I painted  the  whole  nasal  and  pharyngeal 
I’egion  with  the  4 % solution,  with  the  result  of  being  able  to 
swab  with  strong  iodine  preparation  any  part  of  it,  with  but 
very  little  discomfort  and  no  nausea  or  vomiting. 

Case  Third.  A similar  case  to  the  first  case  recorded,  with  the 
same  good  results. 

Case  Fourth.  Painting  the  swollen  and  inflamed  lip  of  her- 
pes labialis,  with  great  relief  and  reduction  of  the  swelling  and 
inflammation. 

Case  Fifth.  Case  of  rheumatic  aud  malarial  otitis,  wdth  en- 
largement and  swelling  of  the  tonsils  and  eustachian  tube. 
Painting  the  tonsils  and  nioutli  of  the  tube  facilitated  the  intro- 
duction of  the  catheter,  and  allow'od  the  tonsils  to  be  painted 
with  a strong  solution  of  nitrate  of  silver  without  pain  or  dis- 
comfort. This  was  an  extremely  nervous  lady  from  Chester. 
I‘a. 

(^ase  Sixth,  Case  of  clyclitis,  in  a young  lady  of  sixteen,  ('.  (4., 
at  school,  with  extreme  pericorneal  congestion.  The  pain  in 
the  eye  was  very  much  relieved  by  dropi)ing  in  a 2 % solution 
ol  the  hydrochlorate  of  cocaine,  and  congestion  disapi)eared  as 
it  by  magic.  She  was  direidcd  colored  glasses  and  not  to  use 
her  eyes  ; when  the  pain  i-eturned,  to  drop  in  one  or  two  droi»s 
of  the  same  solution. 

(’ase  Seventh.  A gentleman,  T.  L.,  aged  sixty  years,  witb 
catarrhal  conjunctivitis,  which  attacks  him  during  autumn  and 
remains  most  ol  the  rvintcr.  iuei’eased  liy  cold  winds  and  reading 
b_\  gaslight.  He  was  suffering  fi-om  a,  d'ischai'ge  in  the  morning 
and  burning  througb  the  day.  I apittied  a 4 % solution  to  the 
i.'ye  with  a brush,  when  he  complained  of  a smai'ling  for  a lew 
seconds,  but  much  less  than  a former  sol ul ion,  which  was  made 
with  alcoliol  aud  water  (?^lcKessou  A Pobbins'  solution  is  inoi'(' 
agreeable,  containing  a.  miuui('  i)i‘i e«'utage  of  salycylie  acid 
w hich  k(H'])s  aud  makes  it  anf iseiific).  .\fter  tlie  smarting  had 
disajjpeared.  he  bore  w itbout  flinebiug  a solution  of  bdro-glyia'r- 
i<le,  to  get  rid  ol  Ibe  exci'ssi ve  .secretions  w hie.b  blurred  bis  vision 
at  night.  It  also  leiuoved  the  r(-d  aud  iiaitabh*  appearaiici'  of 
t hi'  (slges  of  th(^  eyel id. 
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C'ase  Eighth.  This  case  is  similar’  to  No.  0,  only  in  a lady  of 
39,  who  has  a great  deal  of  writing  to  do,  and  is  employed  in  a 
hook-bindery  ; but  a few  applications  of  the  2 % solutions  relieved 
her. 

In  two  of  the  e3’e  cases  dilatation  of  the  pupil  took 
place,  but  not  for  some  time  after  full  application;  it 
caused  slight  dryness,  but  did  not  interfere  with  the 
vision. 

Case  Ninth.  Case  of  acute  coryza  without  pain  but  sneezing, 
complained  that  when  the  solution  was  applied  by  means  of  a 
dropper  it  caused  her  pain,  but  there  was  no  return  of  painful 
sneezing,  which  is  in  certain  families  the  forerunner  of  the  swel- 
ling of  the  mucoms  membrane  with  cold  in  the  head. 

(’ase  Tenth.  A gentleman  aged  37,  who  has  a broken  nose 
and  a hypertrophic  catarrh  on  very  slight  exposure,  was  at- 
tacked on  the  evening  of  the  23d  of  Januai  y,  with  great  oppres- 
sion. Having  to  ride  in  the'eountry  in  an  open  carriage  and  stand 
in  mud  and  ice  for  some  hours,  he  returned  in  the  evening 
with  a feeling  of  great  distress,  and  pain  in  his  head,  and  mu- 
cous membrane  of  the  nasal  passages  much  swollen.  Two  ap 
plications  of  a 4 % solution  of  the  hydrochlorate  to  the  whole 
surface  of  the  posterior  nares  at  intervals  of  live  minutes,  fol- 
lowed with  a 5 % solution  of  the  alkaloid  in  oleic  acid,  gave  him 
great  relief,  so  that  he  could  breathe  and  blow  with  comfort 
and  satisfaction.  lie  was  then  directed  ^ grain  of  morphia  sul- 
phas, and  one-hundredth  of  atropine,  to  be  taken  at  bed  time. 

24th.  Still  suffering  somewhat  from  the  difficuliy  of  the 
breathing  through  the  nostrils,  but  a repetition  of  the  applica- 
tion of  the  oleate  relieved  him  entirely. 

Jan.  20.  Discharged  the  patient  cured. 

Jan.  27.  Case  Eleventh.  Catarrhal  inflammation  of  the  eye- 
lids, known  as  Blepharitis  Marginalis,  with  defective  vision,  in  a 
school  girl  aged  10  years.  The  crusts  around  the  eyelids  were 
removed  twice  with  a warm  2 % solution  of  cocaine,  after  rest- 
ing for  a time ; then  the  eyelids  were  painted  with  a solution  of 
boro-glyceride ; these  two  preparations  u.sed  together  entirely 
removed  the  redness  and  gave  great  relief  to  the  little  patient. 
She  was  directed  to  continue  the  use  of  the  solution  of  boro- 
glyceride  for  some  time,  not  to  use  her  eyes,  and  w’ear  smoked 
glasses  when  in  the  sun. 

Prof,  Taufal,  at  a late  meeting  of  the  “ Verein  Deiitscher 
Aerzte,  in  i’rag,”  rei)orted  the  result  obtained  from 
the  use  of  three  and  live  j)er  cent,  solution  of  cocaine 
foi-  anmsthetic  ])nrposes.  He  confirms  what  has  been 
ali’eady  claimed  for  it.  Applied  to  the  walls  of  the 
nose  it  exercises  a prompt  amesthetic  elibct.  In  chronic 
catarrh  he  was  able  to  operate  with  the  galvanic  cantery. 
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without  pain.  True  an.Testliesia  of  the  tympanic  mem- 
brane (was  produced  wdth  or  without  perforation  not 
stated  ; we  judge  it  was  the  latter,  as  the  abstract  of  the 
report  goes  on  to  state),  and  in  two  cases  granulations 
of  the  middle  ear  were  removed  without  pain.  He  also 
found  the  same  difficulty  that  I experienced,  namely,  that 
epidermis  and  underlying  adipose  tissue  of  the  auditory 
canal  impaired  the  action  of  the  cocaine. 

Prof.  Ganghofner  confirms  the  report  of  its  successful 
use  in  fifteen  to  twenty  per  cent,  solution  of  cocaine  in 
intra-laryngeal  spasm  {Wiener  Med.  Presse^  Xov.  30, 
1884;  Med.  News,  Jan.  17,  1885). 

Beaumetz  pronounces  {Bull.  Gen.  de  Therap.,  Dec.  15, 
1884),  as  the  result  of  numerous  observations,  cocaine 
hydrochlorate  to  be  one  of  the  best  thera[)eutic  agents 
in  vaginismus,  applied  to  the  labia  minora  and  orifice  of 
the  vagina  {Med.  Neu's,  Jan.  17,  1885). 

Prof.  Kahler  likewise  stated  that  he  had  ol)tained 
from  its  use  good  results  in  a hysterical  w^oman  suffer- 
ing with  vomiting  of  pregnancv — mode  of  use  not  given, 
or  dose  {Wiener  Med.  Presse.  Xov.  30,  1884). 

Dr.  Morell  Mackenzie,  of  London  {Brit.  Med.  Jour., 
Dec.  13,  1884;  Med.  and  Burg.  Reporter,  Jan.  17,  1885), 
has  found  hydrochlorate  of  cocaine  extremely  useful  in 
operations  for  the  removal  of  nasal  polypi.  He  applies 
a 20  per  cent,  solution  to  the  whole  surface  of  the  mu- 
cous lining  of  the  nasal  fossa  before  operating. 

In  the  same  journal  of  December  20,  1884,  Mr.  I. 
Swain  found  the  cocaine  useful  in  a case  of  sleepless- 
ness in  a patient  suffering  from  aortic  disease  and  albu- 
minuria. Thi’ee  minims  of  a four  per  cent,  solution  Avas 
the  dose  administered  hypodemically,  the  man  slept  well ; 
a two  drachms  preparation  of  coca  was  substituted  and 
sleep  was  induced.  Cocaine  was  gradually  increased 
six  minims  (4  gr.)  hypodermically  and  the  valoid  in- 
creased to  five  drachms  without  an}"  bad  effect. 


TESTS  OF  ALKALOID  COCAINE 
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^Ve  avail  ourselves  of  the  results  of  our  friend  Di’. 
(piibb’s  labors  (Ephemeris,  Jan.  4,  1885,)  in  regard  to 
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some  of  the  still  obscure  points  in  our  knowledge  of  the 
new  anmsthetics.*  And  first  of  the  ??a??7C  we  agree  with 
the  majority  of  chemists  not  to  change  the  name  at  ])re- 
sent  to  llydrochoride,  but  to  I’etain  the  name  given  to  it 
originally,  and  in  common  use  which  we  have  placed  as 
the  title  of  our  brief  i)amphlet.  The  salt  for  use  which 
is  made  with  hydrochloric  acid  is  “the  best”  because  it 
forms  a salt  with  the  largest  proportion  of  alkaloid,  and 
is  easily  crystallized  with  the  smallest  proportion  of 
water  ; and  secondly,  because  it  is  very  soluble  and  but 
slightly,  if  at  all  deliquescent.  The  mlici/hite  is  said  to 
be  a very  good  salt,  (see  exi)erimeuts  of  Drs.  Kandolph 
and  Allen,  Med.  News.  Jan.  24,  1885,)  and  solutions  of 
it  would  be  likely  to  need  no  protection  in  keeping; 
but  the  high  combining  number  of  the  acid  would  give 
a much  weaker  salt  and  one  that  is  probably  much  less 
soluble.  We  ])ass  the  article  of  Dr.  Squibb  on  the 
[)rocess  for  making  the  alkaloid  and  the  salt,  as  it  more 
properly  belongs  to  the  chemist,  but  it  will  well  repay  a 
careful  study  to  those  who  desire  to  make  it  Avithout  loss, 
d’he  description  of  of  the  AJhaloid  and  Salt;  this 

is  of  great  importance  to  all  who  use  this  valuable  drug, 
as  impure  specimens  are  in  the  market. 

“The  hydrated  alkaloid  cocaine  is  in  light,  Avhite  spongy  frag- 
ments, or  in  light  amorphous  powder  very  much  like  magnesia. 
It  is  not  perfectly  white,  but  veiy  nearly  so.  It  is  nearly  insol- 
uble in  Avater,  but  veiy  soluble  in  ac'-  giving  solutions  that 
are  not  (piite  colorless.  When  a very  sinall  particle  is  laid  upon 
the  tongue,  and  the  tongue  then  held  against  the  roof  of  the 
mouth,  a moderately  bitter  taste  is  i)erceived  in  a few  seconds. 
In  a fcAV  seconds  more  the  bittei  ness  gives  place  to  numbness 
and  insensibility  of  the  surfaces,  as  though  scalded  by  hot 
liquid,  except  that  there  is  no  ])ain.  This  numbne.ss  increases 
for  a few  minutes,  and  then  diminishes  slowly,  and  disappears 
in  ten  to  twenty  minutes  in  ])i'o])ortion  to  the  (luantity  ap])lied. 

'file  hydroehloiate  of  cocaine  fi'om  the  above  process  is  an 
almost  Avhite  ciystalline  poAvdui-,  though  the  fragments  of  crys- 
tals ai-e  so  small  that  it  ajjpear.s  to  bean  amorphous  powder, 
even  under  a glass  of  low  power.  4’he  i)OAvder  Avhen  dry  is 
loo.se  and  mobile,  but  when  ex]H>sed  to  damp  air  becomes  a little 
dani])  and  clammy,  altliough  it  does  not  ai)iiear  to  be  dclicpies- 
eent.  it  is  soluble  in  all  ]>ropoi  t ions  in  hot  Avatei'  and  in  al- 

*'riie  I'qthenuu  is  is  very  kindly  sent  to  those  who  will  aj»))ly 
foi-it.  .\ddrcss  Dr.  Kdward  Ik  Stpubb,  llrooklyn,  Ncav  \oik. 
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cohol  and  in  somewhat  less  than  half  its  weight  of  water  at 
ordinary  temperatures.  Its  solutions  ai’e  not  colorles.s,  hut  ap- 
pear to  he  nearly  so  when  seen  in  small  vials,  even  uj)  to  the 
strength  of  20  p.  e.  Solutions  of  50  or  00  p.  c.  .strength  are, 
however,  even  in  small  vial.s,  of  a gi'eenish-yellow  tint.  The 
solutions  are  nential  to  test  papei'.  ^Yhen  tested  with  solution 
of  ehloride  of  barium  they  give,  after  a moment  or  two,  the 
faintest  eloud  (limit  of  suiphates).  With  test-solution  of  oxa- 
late of  ammoiuum  the  resnlt  is  negative  (absence  of  lime). 
When  the  salt  is  burnt  olf  a platinum  surface,  there  is  merely  a 
trace  of  residue  (limit  of  organic  matter).  And  the  spot  mois- 
teiied  with  water  scarcely  alfects  the  color  of  neutral  litmus 
l>aper  (limit  of  inorganic  alkalies).  A test  is  very  much  needed 
to  conti'ol  the  jjroportion  of  hygrine  and  other  incjt  matter  ad- 
missible, but  as  yet  this  has  not  been  found. 

The  solvtionti  are  all  liable  tt)  deteriorate  by  the  growth  of 
microscoi)ic  plants,  which  are  nourished  by  the  alkaloid,  and 
tlierefore  destroy  it.  These  gi'owths  commence  usually  within 
a week,  and  when  once  started  they  increase  rather  rapidly. 
As  the  salt  w ill  always  be  used  in  solution,  aiul  as  many  persons 
will  not  take  the  time  and  trouble  i‘or  even  so  small  a matter  as 
the  making  of  accurate  solutions,  it  becomes  highly  iinpoi-tant 
to  lix  upon  a definite  standard  strength  of  solution  for  oialinai  y 
uses,  and  to  have  this  securely  protected  against  change  in 
keeping.  There  are  several  agents  which  pievcnt  these  growths 
in  alkaloid  solutions,  and  among  the  most  effective  are  carbolic 
acid,  salicylic  acid,  boric  acid,  and  the  aromatic  series.  A small 
propoi'tion  of  ether  often  prevents  the  growths,  and  as  this 
seemed  least  objectionable  here,  it  was  tried,  but  failed,  until 
the  propoi’tion  w as  so  large  as  to  be  irritating  to  mucous  mem- 
branes. All  the  jirotective  agents  are  somewhat  irritant  even 
in  dilute  solution,  and  in  sidecting  the  one  which  seemed  least 
irritant,  and  which  was  effective  in  the  smallest  pi’oportion.  sal- 
icylic acid  was  adojited.  .\n  incidental  objection  to  this  acid  is 
its  extreme  sensitiveness  to  the  presence  of  very  minute  traces 
of  iron.  Almost  all  filtering  iiaper  contains  iron  enough  to 
react  with  salicylic  acid,  ami  in  handling  extracts,  alkabiids, 
etc.,  it  is  not  easy  to  avoid  the  use  of  steel  spatulas,  tinned  iron 
funnels,  etc.  Hence  it  is,  that  a very  nearly  or  quite  colorless 
solution  of  hydrochlorate  of  cocaine,  when  mixed  with  a veiy 
dilute  .solution  of  salicylic  acid,  will,  either  at  once  or  in  a few 
hours,  in  proportion  to  the  amount  of  iron  present,  become  vei  y 
sensibly  deeper  in  tint,  and  of  a reddish  bi’own  tint.  As  no 
possible  harm  can  (;ome  from  this  tint,  and  as  a tinted  solution 
is  just  as  good  as  a colorless  one,  this  objection  to  salicylic  acid 
was  not  considered  of  suflicient  weight  to  can.se  it  to  be  rejected. 
Boric  acid  .seemed  to  be  a much  better  protective  agent,  in  that 
its  otlects  u])on  mucous  membranes, — of  the  eye,  for  exam])le, 
are  not  at  all  irritant,  but,  on  the  contrary,  are  .sedative.  But 
jt  is  a niuch  less  certain  protective,  and  is  re(juired  in  so  much 
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larger  a proportion  than  salicylic  acid,  that  it  was  not  thought 
safe  to  adopt  it. 

At  ordinary  teniperaturcs  1 part  of  salicylic  acid  is  held  in 
solution  by  about  1500  parts  of  w^ater,  and  it  is  good  practice  to 
keep  such  a solution  standing  upon  some  nndissolved  crystals 
for  use  in  protecting  solutions  of  the  alkaloids  for  hypodermic 
and  general  use.  In  making  up  the  solutions  of  alkaloids,  a 
good  rule  is  to  take  one-half  water  and  the  remainder  of  the 
solution  of  salicylic  acid  as  the  solvent.  This  gives  to  the 
solution  of  the  alkaloid  salt  about  one  six-hundredth  part  of 
salicylic  acid, — a proportion  that  can  hardly  be  objectionable  in 
any  way,  and  yet  is  sufficient  to  protect  the  solutions  indefin- 
itely. 

In  the  ordinary  uses  of  hydrochlorate  of  cocaine,  common 
usage  seems  to  have  fixed  upon  a .strength  of  4 p.  c.  as  being 
at  the  same  time  sufficiently  effective,  and  economical  in  regard 
to  waste.  It  is  more  iri’itating  on  fii’st  application  than  a 2 p.  c. 
solution,  and  less  irritating  than  stronger  solutions,  but  from 
greater  concentration  it  is  more  i)rompt  in  efiect,  is  less  liablc 
to  spread  over  broad  surface  and  be  diluted  by  secretions,  and 
less  liable  to  waste  by  oveillow^,  in  the  increased  (piantity  rc- 
(piired.  Hence  it  is  more  than  twice  as  effective  as  a 2 ]).  c.. 
solution,  and,  therefore,  more  economical  in  cost  as  well  as  in 
time  and  i)romptitude  of  action.  Besides,  when  a 2 p.  c.  solution 
is  preferred,  or  a 1 p.  c.  solution  is  required  for  therapeutic  i)ur- 
poses,  these  can  be  easily  made  from  the  4 p.  c.  by  dilution 
with  water.  Of  course  an  equal  number  of  drops  from  the 
same  dropping  tube,  of  4 p.  c.  solution  and  of  water,  make  a 2 
p.  c.  solution.  Ami  1 drop  to  55  of  w ater  makes  a 1 j).  c.  solu- 
tion. 

In  making  a very  accurate  4 p.  c.  solution,  of  cour.se  it  should 
be  done  by  weight.  Of  the  salt  1 pai  t,  of  water  and  solution 
of  salicylic  acid  each  12  parts.  But  weighing  is  not  necessary 
in  ordinary  practice.  It  is  quite  sufficient  to  dissolve  each  grain 
of  the  salt  in  12  minims  each  of  Avater  and  sohition  of  salicylic 
acid,  or  the  contenfs  of  each  .'l-grain  vial  of  the  salt  in  60  min- 
ims each  of  water  and  solution  of  salicylic  acid;  or,  each  1 
gramme  vial  in  12  c.  c.  each  of  water  and  .solution  of  salicylic 
acid.  That  is,  the  salt  makes  25  times  it  w'cight  of  4 p.  c.  solu- 
tion, or  50  times  its  weight  of  2 p.  c.  solution,  and  minims  and 
grains  are,  perhaps,  near  enough  to  equality  in  value  for  rough 
usage.  At  least  this  is  the  best  that  can  be  done  by  fhose  who 
reject  the  metric  system.  All  solutions  of  alkaloid  salts  should 
he  filtered  througli  paper,  because  it  is  almost  impos.sible  to 
avoid  particles  of  dust  in  the  salt  and  solvents. 

The  4 i».  c.  solution,  wiien  protected  by  salicylic  acid,  gives  a 
faint  but  very  di.stinctly  acid  reaction  with  test  paper.  It  is 
scarcely  affected  by  test  solution  of  chloride  of  barium,  but 
gives  a,  dense  ])reci]ntate  w ith  test- solution  of  nitrate  of  silver. 
An  ordinary  dropping  tid)c  or  pij)ette,  such  as  is  used  in  eye 
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practice,  delivers  diops  of  just  about  half  a miuim  or  .OBI  c.c. 
One  such  drop  in  3^  fluidounces,  or  100  c.c.  of  distdled  watei-, 
gives  in  a 10  c.  c.  test-tube  a distinct  cloud  with  a single  drop 
of  test-solution  of  iodide  of  inercniy  and  ixdassiuin.  The  cloud 
is  barely  pereeptihle  on  very  close  observation  in  a dilution ‘of 
125  c.  c.,  and  this  appears  to  be  the  limit. 

A piece  of  bibulous  paper  (5  inillimetres  or  a quarter  of  an 
inch  squaie  will  hold  about  the  twentieth  of  a drop  or  the  for- 
tieth of  a minim.  This,  when  laid  upon  the  tongue,  and  the 
tongue  then  applied  against  the  roof  of  the  mouth,  should,  in  a 
minute  or  less,  give  a strong  numbness  to  both  surfaces. 

The  salt  is  put  up  in  vials  of  5,  10,  15,  20,  30  and  GO  grains 
each,  and  the  4 p.  c.  solution  in  vials  of  1,  2,  4 and  8 lluid- 
drachms.  The  vials  of  the  salt,  when  properly  i)rotectcd,  can  go 
through  the  mails,  hut  the  solution  cannot,  as  liquids  ai-e  abso- 
lutely excluded  from  the  mails  by  law. 

From  the  account  of  operators  here,  it  would  seem  that  two 
drops  of  a 5 p.  c.  solution  every  five  minutes,  for  half  an  hour, 
is  wasteful  both  of  the  agent  and  of  time,  unless  the  agent  was 
defective  in  quality.  Five  drops  of  a 4 p.  e.  solution  in  two  in- 
stillations, ten  minutes  apart,  seems  to  he  a suflicient  quantity, 
and  fifteen  to  twenty  minutes  a suflicient  time.  Some  operators 
give  the  history  of  a much  more  copious  use  of  the  solution, 
and  this  suggests  the  probability  of  great  waste.  The  greater 
or  less  lachrymation  in  different  cases  has  doubtless  an  inq^orf- 
ant  hearing  both  upon  the  quantify  and  the  time,  by  the  greater 
or  less  dilution  ami  washing  away  of  the  agent. 

In  ai>])lying  the  solution  to  othe»‘  mucous  membranes  than 
those  of  the  eye,  a camel's  hair  ])encil  lias  generally  been  used, 
hut  under  the  very  he.st  management,  and  upon  surfaces  made 
as  dry  as  posssihle,  the  pencil  leaves  hut  a very  small  quantity 
upon  the  surface,  and  it  is  not  to  1 e expected  that  comjilete 
amesthesia  is  easily  attainable  in  this  way,  however  fiequentthe 
apidications,  and  a profuse  use  of  the  agent  does  no  good,  since 
it  immediately  runs  olF  the  surface. 

But  jiaper  is  not  a convenient  tissue  for  such  application. 
Fine  thin  cotton  or  linen  fabric  is  much  hettei',  and  nothing  can 
he  better  than  well-worn  fine  handkerchief  material.  Tliis  is 
sufliciently  absorbent  to  hold  the  dose,  and  thin  enough  to  avoid 
wa.ste  and  to  be  closely  apjilicable  to  irregular  surfaces.  W'ben 
touched  in  situ,  for  re-suj)])ly,  thebiush  should  be  applied  to  the 
ujiper  edge  of  the  ti.ssue,  so  as  to  run  down  through  it  liefore 
draining  off,  and  the  smallest  possible  (juantity  should  be  aj)- 
plied  at  a time  if  waste  by  running  ofl'  be  avoided,  IMuch  solu- 
tion is  wa.sted  by  the  use  of  camel's-haii’  pencils  many  sizes  too 
huge.  Indeed,  it  is  hardly  possible  to  get  a brush  too  small  to 
convey  this  solution  economically,  unless  large  surfaces  are  to  be 
coated.  In  the  use  f)f  a bru.sh  for  a])i)lying  the  solution  it  should 
never  be  dipped  into  the  vial  of  solution,  because  it  carries  back 
secretioiitS  and  (‘xendions  which  rai)idly  spoil  the  remaining  so- 
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lution,  and  it  is  thus  wasted.  The  proper  way  is  to  drop  out 
the  quantity  to  he  used  on  the  bottom  of  a tumbler  or  wine 
glass, \and  dip  the  brush  in  this  until  it  is  all  used,  never  putting 
any  back  into  the  vial.  In  this  way  any  desired  (puintity  may 
be  used  and  none  be  spoiled  or  wasted. 

Tiittle  has  been  Avritten  upon  the  mode  of  action  of  cocaine 
units  as  local  amesthetics ; or  rather,  the  writer  has  seen  no  at- 
tempt to  explain  how  coca  in  sul)stance  should  be  a nervous 
stimulant,  and  yet  its  alkaloid  be  a most  powerful  nervoixs  seda- 
tive. The  two  eii'ects  cannot  possibly  be  antagonistic,  for  tlial 
is  ii  rational ; neither  can  the  effects  be  due  to  (piantity.  Some 
other  ]-ational  explanation  will  doubtless  be  reached  ; and  the 
writer  offers  the  hypothesis  that  the  local  effect  may  be  meas- 
urably a mechanical  one,  and  thus  be  indei)endent  of  the  eflects 
when  it  is  taken  internally.  Any  agent  that  Avould  contract  the 
sui)ply  vessels  of  the  terminal  bulbs  of  the  sensitive  nerves,  and 
])ress  out  the  blood  from  them,  would  to  the  same  extent,  lessen 
the  sensibility  of  the  part;  and  if  the  ca})illaries  Avere  emptic'd 
entiivly  by  such  contraction,  sensation  Avould  be  abolished  as 
completely  as  the  galvanic  current  is  abolished  when  the  liquid 
is  draAvn  olf  from  the  i>lates.  The  application  of  cold  abolislies 
sensation  in  this  Avay,  and  is  a local  amesthetic  of  the  same 
charactei’  as  cocaine  salts,  and  the  benumbing  is  of  the  same 
kind  in  its  observable  degrees.  Heat  also  has  a similar  action 
Avhen  just  short  of  that  degree  which  coagulates  the  albumen  ol‘ 
tlie  bulbs  and  the  circulating  Iluids.  Carbolic  acid  is  also  a 
veiy  elfective  local  ansesthetic  by  something  of  the  same  kind  of 
action,  of  contracting  the  ca])illary  A'essels,  and  thus  diminish- 
ing the  sup})ly  of  the  excitant  Iluid  necessary  to  the  function  ol' 
sensation.  But  all  these  agents,  Avhen  their  action  is  carried  to 
the  degree  of  comi)leto  aiucsthesia,  aie  proi)ortionately  destruct- 
iA’e  of  tissue,  and  cither  kill  the  ])arts  or  cause  destructive  iu- 
jlammation.  All  cause  blanching  ol‘ the  tissues  by  pressing  out 
the  coloring  litjuid, — namely,  the  red  blood  ; aiul  tissues  Avhen 
thoroughly  benumbed  by  cold  or  heat  or  carbolic;  acid,  are 
found  comparatively  bloodless  Avhen  incised.  An  injuiy  to  a 
very  cold  hand  or  fool  is  not  i)aiuful,  neither  does  it  bleed 
much  ; but,  as  it  is  Avanned,  the  hk'cding  and  pain  come  on  to- 
gether. It  has  been  noticed  by  several  observers  that  red 
muc.ous  membranes,  Avhen  an<esthctized  by  salts  ol  cocraine,  are 
Avhite,  and  Avhen  cut  into  very  sui>crficially,— that  is.  when  the 
cut  is  not  deeper  than  the  amesthesia. — there  is  but  little  bl(!cd- 
ing.  This,  if  true,  is  precisely  the  condition  in  amesthesia  by 
cold,  and  the  condition  in  latth  causes  may  be  due  to  the  same 
cause — namely,  coiit  raction  of  capillaries  whc'rehy  the  circulation^ 
is  diminished  or  j)i actic.ally  suspended.  1 hen  if  t.hc  effect  ot 
cold  in  ])i’odu(“ing  amesthesia  be  a mec'hau'.cal  ellcct,  the  similar 
effect  of  cocaine,  if  produced  in  a similar  Avay,  is  jcj-obably  also 
mechanical.  This,  in  a profound  sense,  is  of  cour.se,  no  explan- 
ation at  all,  since  it  docs  not  touch  the  reason  Avhy  cocaine 
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should  or  does  contract  the  capillary  vessels,  and  thus  deprive 
the  function  of  sensation  of  its  exciting  cause  and  necessary 
condition  ; but  yet  sucli  explanation  goes  lar  enough  to  show 
how  the  same  agent  may  lationally  be  a nervous  stimulant 
when  given  internally,  and  yet  be  a powerful  nervous  sedative 
when  locally  applied.  Indeed,  the  explanation  given  of  the  mode 
of  action  is  supi>orted  by  the  observations  of  the  early  investi- 
gators of  the  physiological  eli’ects  when  internally  administered, 
since  they  showed  that  one  prominent  eft’ect  was  to  contract  the 
peripheral  arteries. 

If  the  exjdanation  be  true,  there  is  no  difficulty  in  compre- 
hending why  the  local  an;esthesia  is  a condition  of  degrees,  and 
can  hardly  be  complete  in  tissues  supplied  with  vessels  of  con- 
siderable size,  and  that  the  anajsthesia  of  tissues  below  the  sur- 
face must  depend  for  degrees  upon  the  rate  and  amount  of  ab- 
sorption of  the  agent,  since  it  cannot  be  conveyed  from  the 
surface  to  the  deeper  parts  by  vessels  whicli  are  closed  or  con- 
tracted by  it  so  as  to  abolish  or  reduce  their  carrying  capacity. 

The  explanation  also  serves  to  show  why  it  is  without  effect 
when  api‘»lied  to  the  skin,  since  the  epidermis  there  ])revents 
mechanical  contact  with  the  capillaries.  But  if  the  skin  was 
well  soaked  with  water  so  as  to  soften  the  e])idcrmis  and  bring 
it  into  a condition  similar  to  that  of  the  epithelium,  then  the 
agent  should  at  least  have  some  effect.  Or,  in  combination 
with,  or  solution  in,  some  such  licjuid  as  oleic  acid  which  can  get 
through  the  epidermis,  or  be  absorbed,  it  should  be  somewhat 
effective.” 


DISAUKKEABLE  AND  UNSUCCESSFUL  EM- 
PLOYMENT OF  COCAINE. 

Drs.  Kiiapp,  Peck,  Stevens,  River,  McDonald  and  Spal- 
ding relate  (Med.  Record,  January  18  and  19,  1885.) 
their  disngreable  experience  Avith  cocaine  and  its  nnsiic- 
cesslul  employ  incut.  A young  lad  Avas  operated  upon  for 
an  internal  squint  Avith  oidy  four  instillations  of  a Iavo 
IH'r  cent,  solution  of  Merck’s  Cocaine.  Tjike  the  case 
of  Dr.  Kna[)p  those  Avho  Avere  ])i’escnt  at  the  oiieration 
noticed  an  increased  pallor  of  the  face,  together  Avith 
IM-ofnse  beady  [)crspiration.  It  was  attributed  at  the 
time  to  a[)i)rehension,  or  i)oi  haps  to  an  effort  to  control 
pain  when  tlie  internal  rectus  tendon  Avas  hooked  up. 
'r.iere  Avas,  however,  not  the  slightest  evidence  of  pain 
when  the  l,endon  Avas  divided.  Dr.  Peck  further  calls 
alfention  to  the  error  sometimes  made  of  jireparing  the 
solution  by  the  addition  of  hydrochloric  acid.  It  is 
thus  sometimes  irritating  to  the  conjunctiva. 
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Dr.  Stevens  writes  as  follows  “ I injected  one  after- 
noon, beneath  the  conjunctiva,  and  along  the  course  of 
the  internal  rectus  muscle,  exactly  four  minims  of  a 
three  and  one  half  per  cent,  solution  of  muriate  of  co- 
caine for  the  operation  of  advancement  of  the  internal 
rectus,  which  was  performed  quickl}’  but  not  without 
pain.”  In  about  ten  minutes  after  the  operation  vio- 
lent convulsions  set  in  attended  with  desperate  strug- 
gles to  breathe.  As  soon  as  stimulants  were  yd  ministered 
the  most  alarming  stage  of  the  paroxysm  ceased  after  a 
a duration  of  twenty  minutes. 

Dr.  Edward  C.  lliver,  of  Denver,  Col.,  I’elates  the  case 
of  a man  into  whose  eyes,  preiiaratory  to  operating  for 
strabismus,  he  instilled  twelve  drops  of  a four  per  cent, 
solution  of  the  cocaine  in  the  course  of  fifteen  minutes, 
six  drops  in  each  eye.  After  the  completion  of  the 
oiieration  the  [latient  complained  of  nausea  and  a feel- 
ing of  faintness.  The  face  was  extreinel}’  pale,  hands 
cold,  and  skin  covered  with  a cold  jiersjiiration.  The 
pulse  was  48  to  tlie  minute.  In  a few  minutes  these 
symptoms  passed  off.  The  following  day,  in  order  to 
determine  whether  this  faintness  Avere  due  to  the  action 
of  the  drug,  twelve  minims  were  again  drop})ed  into  the 
eyes  in  the  same  .mRuiier.  No  un})leasant  elfects  were 
experienced.  The  patient  himself  said  that  his  distress 
Avas  due  to  tlie  knowledge  Avhich  he  had  that  lie  “ Avas 
being  cut,”  although  he  exjierienced  no  pain.  He  had 
fainted  on  a former  occasion  Avhile  Avitnessing  an  ojicr- 
ation. 

J)r.  K.  JMcDoiiald,  of  Chelsea,  Mass.,  states  he  applied 
to  his  e}'es  a tAvo  per  cent,  solution  of  the  hydrochlorate 
of  cocaine  five  minutes  before  touching  the  conjunctiva 
AA’ith  sulphate  of  co]i[)er  in  crystal.  For  lifteen  or 
tAventy  minutes  no  pain  Avas  felt,  but  soon  after  a smart- 
ing and  lachrymation  began  and  became  excessive,  and 
the  conjunctiva  AA'as  greatly  in  flamed,  and  secreted  an 
abundant  thick  yclloAV  fluid.  It  looks  in  this  case  as  if 
an  excess  of  hydrochloric  acid  Avas  used  in  making  the 
solution. 

Dr.  James  A.  Spalding,  of  J’ortlaiid,  Me.,  Avrites  in 
regard  to  an  old  lady  Avith  chronic  glaucoma.  She  had 
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lately  sutfered  intense  pain,  for  which  iridectomy  was 
performed,  hnt  the  operation  had  to  he  completed  under 
ether  (strength  of  solution  not  stated). 

Dr.  C.  II.  Hughes,  of  St.  Louis,  reports  that  he  has 
not  been  able  to  relieve  two  cases  of  trifacial  neuralgia 
with  a two  per  cent,  solution.  'I his  solution  was  too 
weak  and  it  should  have  been  employed  hypodermically 
with  a solution  of  from  five  to  lifteen  per  cent.  A 
strong  solution  has  been  used  by  Dr.  Deck,  over  the 
integument  of  the  lid  and  cheek  of  each  .szdc  lour  times, 
and" a Gaillard  stitch  was  taken  without  pain  for  entro- 
pion (the  under  surface  of  the  lid  was  the  absorbing 
surface). 

Jan.  28th,  1885.  I have  just  been  informed  by  Dr. 
George  Sti’awbridge  that  he  operated  ujion  a patient 
with  cataract,  employing  a 4%  solution  of  Merck’s  hy- 
drochlorate of  cocaine,  which  in  from  six  to  ten  hours 
was  followed  by  panophthalmitis.  He  stated  that  one 
of  his  colleagues,  at  Will’s  Eye  Hospital,  Dr.  lb  I>. 
Keyser,  had  a like  result  in  two  cataract  operations 
ami  which  he  ascribes  to  the  same  agenc}'.  In  a con- 
versation with  Dr.  Keyser  he  seems  to  have  an  idea  that 
the  blood  being  driven  out  of  the  vessels  with  great 
force  has  a tendency  to  return  in  like  manner  and  by 
the  contractible  power  of  the  cocaine,  causing  inllam- 
mation,  or  that  it  was  possible  that  the  blood  in  the 
vessels  was  retained  by  clotting,  or  like  an  embolism 
and  not  being  taken  up  caused  suppuration,  etc.  He 
also  stated  that  two  other  gentlemen  friends  of  his  had 
bad  results  in  cases  of  cataract  and  iridectomies.  Still 
the  doctor  is  charmed  with  the  results  obtained  from  it 
in  foreign  bodies  in  the  cornea,  pterygium,  s})asm  of 
accommodation,  photophobia  of  children,  Avith  numer- 
ous valuable  applications  in  eye  diseases.  He  also  linds 
j)ain  to  follow  after  the  operation  of  strabismus,  etc., 
and  to  obviate  the  sudden  accumulation  of  blood  he  ad- 
vises the  nse  of  cold.  After  many  o[)erations  in  Avhich 
the  new  aiuesthetic  is  enpilo^-ed,  Dr.  Keyser  has  prom- 
ised to  write  out  his  vicAvs  more  in  detail  for  me. 
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COCA,  AND  ITS  rKEPARATlONS  IN  DISEASES 
OE  THE  THROAT  AND  EAR,  ETC. 


Our  own  exi)erience  and  experiments  with  Coca 
and  its  preparations  are  as  follows  : About  twelve 

months  ago,  we  received  from  our  friend  Dr.  Fauvel,* 
of  I’aris,  a short  pani])hlet  in  which  he  advised  the  use 
of  the  preparations  of  coca  for  clearing  the  voice  in 
cases  of  relaxation  of  the  muscles  of  the  lar^mx.  Dr. 
Charles  Fanvel  had  used  it  with  much  success  in  his 
clinic  laryngoscopy,  and  pi’cfers  it  to  (piinine,  espec- 
ially in  the  alfections  ol  tlie  respiratory  and  vocal 
organs.  He  was  asked  one  dtiy  what  had  given  him  the 
idea  of  em[)loying  coca  in  maladies  of  the  larynx  at  a 
time  when  nol)ody  in  France  had  thought  of  its  use. 
“ It  is  (piite  a little  story,”  re})lied  the  doctor.  “ About 
twenty  years  ago,  one  of  my  old  friends,  then  a cure  of 
Bondy,  the  learned  Abbe  Fullez,  |)hilosophei-,  poet  and 
naturalist,  always  spoke  to  me  of  the  marvellous  elfect 
of  coca  in  weakness  of  the  voice,  and  assured  me  that 
every  time  he  had  to  preach  a long  sermon  he  took 
coca  for  two  days  befoi'c,  and  obtained  thus  a sonorous 
and  increased  volume  of  A^oice.” 

Dr,  Fauvel  experimented  upon  patients  alllicted  with 
weakness  of  the  voice,  and  soon  became  convinced  that 
his  friend  had  made  him  discover  a medicinal  agent 
that  could  justly  ))C  called  a lenKor  of  the  vocal  coi'da,  as 
the  following  case  will  show  : 

“ Union  Mcdicalc^  December  5,  1875 — C:is(^  of  muscular  laryn- 
geal weakness,  treated  snecessfnlly  with  Vin  Coca.  Observa- 
tions gathered  from  the  fawyngoscopical  Cliidc  ol  Prof.  Ch. 
Fanvel. 

“Miss  de  B,  a lyric  artist,  aged  22,  eonsnlted  Dr.  Fanvel, 
A}>ril  11),  18()h.  Tall  and  of  a good  c.onstil ntion,  having  no 
hereditai  y atllietion,  the  jaitient  eom])lained  of  a hoarseness,  ex- 
isting about  four  monllis,  which  had  resisted  all  remedies  em- 
ployed nidil  then. 

“In  s])eaking,  the  voice  was  only  a little  impaired  ; in  singing, 
the  medium  notes  paiticnlarly  weie  i»rodnced  witliont  purity 
and  without  effect.  It  was  remarkable  that  the  higher  and  the 
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lower  notes  were  rt'liitivoly  good.  The  laryngoscoije  tlennm- 
strated  the  nmeous  nieinhranc  of  the  hu-ynx  to  be  jiale  and  dis- 
eolored  ; the  inferior  voeal  ct)rds  were  as  white  as  in  their  nor- 
mal state,  hnt  were  relaxed,  and  the  most  energetie  ellorts  ()1 
phonation  could  not  bring  them  into  e.omi)lete  a])j)osition.  The 
l>atient  was  eonsiderahly  antemic  and  pale.  I'he  menses  were  ir- 
regulai’  and  very  abundant ; digestion  very  had,  and  sometimes 
there  was  vomiting.  The  aiuemic  c-ondition  anii)ly  exjdained 
the  relaxation  of  the  inferior  vocal  cords.  In  1‘aet,  there  was 
want  of  action  of  the  intrinsic  muscles  of  the  larynx.  Tlie  ame- 
mia,  sulhciently  exi)lained  the  harassing  tits  of  coughing,  of 
which  the  ]>atient  complained. 

“ Auscultation  of  the  (diest  indicated  that  there  was  no  tuber- 
culosis. The  anannic  state  had  already  been  tieated  for  two 
months  with  (piinine  and  iron,  hnt  witli  absolutely  no  result ; 
oidy  these  two  remedies  had  caused  a very  obstinate  constipation. 
Electricity  applied  near  the  coui'sc  of  the  I'ccunent  nerves  im- 
pi'oved  the  voice  somewhat,  hut  did  not  render  it  normal  in 
• piality.  Di’.  Fauvel  piescrihed  Coca  in  the  fonn  of  Vin  Mar- 
iani  in  the  dose  of  two  wine-glassfuls  daily,  iriihout  any  other 
mediriiie.  On  the  seventh  day  a decided  im])rovement  in  the 
timbre  of  the  voice  was  noticed,  and  the  patient  was  able  at  the 
end  of  a fortnight  to  resume  her  singing  exercises.  Her  general 
condition  improved  gradually;  digestion  became  regular,  lier 
appetite  returned,  vomiting  disappeared,  her  strength  came 
hack,  and  Miss  de  E — noticed  that  the  weariness  of  which  she 
had  comi)laincd  disappeared.  After  three  months  of  daily  use 
of  the  wine,  her  health  was  completely  restored,  and  her  voice 
recovered  all  of  its  purity.” 

I have  cmi)loye(l  t he  coca  and  found  it  useful,  lirst  in 
in  inv  own  case;  also  in  that  of  sever.al  of  my  ])atients. 
The  lii’st  elfcct  of  our  cxpei’iinents  tvith  tlic  elixir  and 
llnid  extract  of  coca  in  fidl  doses  was  a somewhat  ir- 
reonhir  muscular  action  or  co-ordination,  and  il‘ given  in 
large  doses  walking  becomes  in-egnlar.  Soon  after  the 
moderate  dose  there  comes  a feeling  of  comfort,  and  as 
the  effects  ]>ass  off  there  is  a slight  irregularity  of  the 
I’hythm  of  the  heart;  this  is  followed  after  a certain  time, 
if  taken  at  night,  by  a iileasant  sleej).  If  taken  Ihrongh 
the  day  and  not  immediately  before  meals  by  a person 
with  no  desire  for  food,  or  if  taken  after  meals,  it  passes 
off  before  the  next  regular  meal  and  the  apjnd.ite  is  not 
affected.  The  wine  was  the  first  preparation  recom- 
mended me,  but  after  using  th.at  made  in  this  city  with 
shei’ry  wine,  1 found  it  f)biectionable  to  cerfain  of  my 
I)atients,  causing  headache  and  dys[)eptic  sym[)toms;  so 
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we  then  resorted  to  the  elixir  and  fluid  extract  and  an 
alkaline  infusion,  which  has  been  so  far  satisfactory, 
except  in  the  case  of  the  extract  causing  constipation, 
I have  since  extended  its  use  to  ear  cases  with  subjective 
aural  sounds,  as  in  the  peculiar  form  of  ear  disease  de- 
scribed by  me  at  the  last  clinical  meeting  of  the  J^hila- 
delphia  County  Medical  Society  from  pressure  affecting 
the  lab}M’inth,  first  upon  them  tympani  and  handle  of  the 
malleus  extending  to  the  stapes  and  fenestra  ovalis,and 
also  from  other  causes  such  as  shortening  from  contrac- 
tion of  the  tensor-tym])ani,  or  in  irritation  of  the  pharyn- 
geal mucous  membrane  propagated  through  the  Eu- 
stachian tube  to  the  tympanum  or  middle  ear,  or  fi’om 
spasm  of  the  muscles  or  temporary  hypermmia.  It  would 
not  permanently  remove  these  sounds,  only  relieve  them 
in  intensity,  especially  if  from  tympanic  adhesion  or 
anchylosis  of  the  joints  of  the  ossicles  of  the  ear.  The 
second  case  we  tested  the  coca  upon,  was  a delicate 
married  lady,  Mrs.  II.,  aged  38,  who  suffered  with  con- 
gestion at  the  base  of  the  left  lung,  with  cough  and 
hoarseness,  and  relaxation  of  the  vocal  cords,  impaired 
digestion,  and  poor  appetite.  She  had  emplo}’ed  an  in- 
haler with  various  agents,  also  counter-irritation  with 
iodine,  and  for  a month  was  treated  with  quinine  and 
iron  wdth  no  good  results.  She  was  prescribed  coca  iu 
the  form  of  wine,  a tablespoonful  after  meals;  after  a few 
weeks  use  great  improvement  was  noticed  in  her  voice 
and  general  condition.  The  feeling  of  great  weariness 
and  exhaustion,  with  cough,  disappeared  ; she  has  now 
and  then  to  resort  to  it  for  a short  time,  but  always  with 
most  decided  benefit. 

The  w’ine  used  by  this  j^atieut  most  of  the  time  was 
made  by  Caswell,  Massey  & Co.,  in  New  York  City. 

Another  case  similar  t*")  tliis  was  Miss  M.  K.  who 
suffered  from  deafness,  noises  in  the  ear,  loss  of  voice 
and  liyper-secretions  in  the  larynx  and  pharynx,  followed 
by  dryness.  She  had  paresis  of  the  soft  palate,  so  that 
when  Dr.  Stern  and  myself  attemi)ted  to  use  the  laryn- 
goscope, the  velum  ami  soft  palate  would  drop  down  and 
interfere  with  the  examination.  Two  ounces  of  the  fluid 
extract  wei'c  ordered  and  obtained  from  the  pharmacy 
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of  Jellerson  M(!dieal  Colleoe  Hospital.  She  took  this 
))repai‘ation  in  doses  of  sixt}^  drops  3 times  a day.  One 
week  aftei-  she  reported,  tlie  noises  were  much  less,  throat 
less  irritable,  and  we  were  able  to  obtain  a view  ot  the 
vocal  cords,  which  were  found  white  but  still  somewhat 
relaxed  in  tlie  act  of  phonation.  Tlie  only  objection  to 
its  continued  use  in  this  form  was  the  consti})ation.  '^Pliis 
constipation,  is  stated  by  my  patients,  does  not  follow  the 
use  of  the  Elixir  Wine,  or  the  lime  water  infusion.  Still 
the  peculiar  tannin  which  it  contains  is  one  of  its 
im[)ortant  agents,  and  should  not  be  omitted,  as  it  unites 
with  the  active  })rinciple,  tln^refore  it  is  best  to  use 
the  activepreparation,  for  the  constipation  can  be  read- 
ily obviated  by  adding  a mild  laxative. 

' In  mv  observations  of  a number  of  minor  surgical 
operations  on  the  eai‘,  etc.,  with  the  use  of  the  new  an- 
aesthetic, hydi'ochlorate  of  cocaine,  I have  felt  pleased 
Avith  its  action  on  mucuos  sui  faces,  but  disapjeointed  in 
its  use  on  the  skin  of  the  meatus  (except  hypoder- 
mically) I employed  a four  per  cent,  solution  on  the 
mucuos  membrane  of  th.e  lip  and  it  produced  the  same 
feeling  as  if  burned  with  hot  coffee,  and  Avhen  applied 
four  times  at  short  intervals  and  kept  dry,  it  prevented 
tlie  disagreeable  sensation  produced  b}'  the  application 
of  pure  chromic  acid  to  a suspicious  growth. 

December  0.  Eni])loyed  the  4 % solution  in  the  removal  of  a 
cystic  tumor  of  the  lower  lip.  C.  (4.,  aged  10,  a delicate  girl 
suffering  from  a cystic  tumor  of  the  lower  lip  which  had  been 
cut  out  twelve  months  ago,  hut  in  spite  of  numerous  applica- 
tions always  returning.  5Ye  everted  and  painted  the  lip  Avitli 
the  solution  four  times,  then  cut  the  tumor  down  to  the  base 
and  removed  the  piogenic  membrane  by  means  of  a toothed 
forceps,  and  packed  the  opening  with  absorbent  cotton  and 
pure  carbolic  acid,  Avith  comparatively  no  pain. 

Case  M.  P.  S.,  a lady  of  thirty-five  years,  extremely  sensitive 
to  pain  and  of  a highly  nervous  organization,  while  working  her 
sewing  machine  ran  the  needle  through  the  sensitive  part  of 
one  finger  under  the  nail,  and  it  broke  off  there  and  remained 
leaving  a long  ragged  wound.  The  full  point  of  the  needle  could 
he  felt  in  the  tissue.  Applied  a 4%  solution  of  cocaine  three 
times  on  and  around  the  cut  surface.  It  stop]>ed  the  floAV  of 
blood  and  Avith  a fine  tenotomy  knife,  I cut  doAvu  upon  the  end 
of  needle  so  as  to  free  it,  and  with  a delicate  pair  of  forcei>s  re- 
moved the  i)iece  without  i>ain. 
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DIRECTIONS  FOR  USlN(i  THE  HYDROCH  l.OllATE  OF  COCAINE 

AS  AN  ANAESTHETIC. 

For  Use  in  /he  Ft/e. — Sensibility  in  the  coinen.  and 
conjunctiva  varies  in  degree  in  (lilferent  individuals, 
manifested  even  with  a two  per  cent,  solution  (one-ln\ll‘ 
grain  to  twent}'-five  minims);  but  better  resnlts  are  ob- 
tained by  a four  per  cent,  (one  grain  to  twenty-five  min- 
ims of  water);  this  acts  as  early  as  three  minutes,  but 
usually  live,  after  first  instillation,  and  lasts  for  an  hour. 
The  ])upil  begins  to  dilate  in  from  ten  to  twenty  min- 
utes, remains  dilated  about  tliiit}’  to  forty  minutes,  and 
then  slowly  contracts.  In  one  patient  it  remained 
dilated  for  three  days  from  fifteen  drops  applied  at 
intervals  of  five  minutes.  Range  of  accommodation 
is  shortened,  but  there  is  no  true  jiaresis.  For  de- 
termining refraction,  use  4 j)er  cent,  solution.  In  cata- 
ract, it  I’eqnires  twenty-five  minutes  for  complete  amvs- 
thesia,  ami  when  conqilete,  the  eye  appears  somewh:it 
inelastic,  requiring  more  force  to  expel  the  lens.  In 
removal  of  glolie  it  requires  a strong  solution  to  pro- 
duce anmsthesia,  by  constant  dro])ping  on  the  part  or 
by  hypodermic  injection  to  entirely  relieve  pain. 

For  Use  in  the  Far. — If  there  is  a perforation  in  the 
membrana  tympani  or  elevation  of  the  cuticnlar  layer, 
a four  per  cent,  solution  if  upjilied  hot  will  relieve 
pain;  if  there  is  no  perforation,  even  a strong  solution 
will  not  always  lelieve  ])ain,  nidess  applied  hypodermi- 
cally. 

In  llhinoJogtf  and  Lart/ngologt/. — For  operations,  use 
either  a hydrochlorate  of  cocaine  in  powder  with  borauc 
acid  one  to  four,  or  a sti’ong  glycerine  solution,  five  to 
eight  grains,  applied  to  the  entire  mucous  membrane 
after  cii’ying  the  parts.  If  for  sim|)le  examination,  it  is 
only  necessary  to  pencil  the  antei'ior  and  ]iosterior  sur- 
face of  the  soft  i)alate,  the  postei-ior  wall  of  the  pharynx 
and  base  of  the  tongue  with  the  infusion  of  coca,  the 
process  being  repeated  after  the  lapse  of  one  to  two 
minutes.  The  duration  of  the  local  amesthesia  depends 
iqion  the  number  of  applications. 
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Fo7'  tJie  Urethra. — To  pass  a catheter  into  an  irritable 
uretlira,  retain  a four  per  cent,  solution  for  ten  minutes. 
In  stone  in  the  bladder,  inject  with  a s^M'inge  fifteen 
drops  of  four  per  cent,  solution  for  ten  minntes,  the 
patient  retaining  it  by  pressure.  Dr.  Neff  recommends 
the  cocaine  ointment  of  ten  per  cent.,  incorporated  in 
vaseline  or  the  oleate  of  alkaloid  applied  to  the  catheter, 
sevei’al  times,  and  introduce  and  remain  some  time. 

In.  Tumors  not  covered  with  skin,  as  open  sore,  poly- 
])ns,  ulcer  or  papillomata,  paint  the  parts  with  a four  to 
eight  per  cent,  solution.  If  tumor  of  the  skin,  inject 
from  live  to  ten  minims  of  a four  per  cent,  solution  into 
the  tumor  superficially,  or  a stronger  near  the  nerve. 

For  Teeth  in  which  the  dentine  is  extremely  sen- 
sitive and  exposed,  use  a five  per  cent,  solution  of  H}'- 
drochlorate,  or  5 per  cent,  oleate  of  the  alkaloid,  or  the 
powder  dissolved  in  oil  of  cloves  on  cotton,  first  diwing 
and  filling  the  cavit3',and  repeating  every  five  minutes;  or 
hypodermicall}'  injected  as  close  as  possible  to  the  trunk 
of  the  nerve,  of  from  five  to  six  minims  of  a 4%  solu- 
tion or  apply  along  the  gums. 

For  Hypodermic  Injection  or  Internal  Use,  the  dose 
should  not  be  moie  than  one-third  to  one-half  a grain; 
one  grain  has  been  found  to  produce  mai’ked  constitu- 
tional symptoms. 

In  Gynecology,  the  lesults  have  not  been  satisfac- 
tory, owing,  I think,  to  the  use  of  a mild  solution  ; and 
better  results  are  anticipated  from  its  use  hypodermic- 
ally in  the  vicinity  of  a healthy  nerve,  or  in  the  immediate 
neighborhood  of  the  trunk  of  the  nerve  su})plying  the 
parts  to  be  operated  upon. 


PART  SECOND. 


ETHERIZATION  BY  THE  RECTUM. 


liike  all  discoveries  in  science  and  in  the  medical  arts, 
there  has  to  be  a beginning  and  a gradual  advance  in 
observation  and  exi)eriinent.  It  is  stated,  that*  the 
first  suggestion  of  the  possibility  of  amesthesia  by  the 
rectum  in  the  human  being  was  by  M.  Roux,f  of  Paris, 
in  184t,  but  it  was  a mere  idea  that  such  a condition 
as  insensibility  could  be  produced  b}'  the  administering 
of  ether  per  rectum. 

This  was  followed  by  experiments  of  Dr.  Vincenti  y 
Nedo|  who  injected  ether  into  the  lower  bowel  of  rab- 
bits, and  produced  anaesthesia,  followed  by  inflamma- 
tion and  in  some  instances  the  death  of  the  animal. 

The  next  year  (1848)  M.  Mara  Depiyy,  of  Paris,  pro- 
duced the  same  injurious  results  even  when  the  ether 
was  diluted  with  water. 

In  1847,  Prof.  Pirogolf,  of  Russia,  ||  to  whom  the 
credit  is  due  of  first  inducing  insensibility  in  the  human 
being  b}'  means  of  the  vapor  of  ether  per  rectum, 
began  his  experiments  by  injecting  the  vapor  of  ether, 
and  ether  itself  largel}'^  diluted  with  water,  for  the 
relief  of  neuralgia,  spasm  of  the  muscles  of  deglutition, 
lead  colic,  inflammatory  ])ains  of  the  joints,  and  cancer 
of  the  intestinal  canal,  and  reported  favorably  of  its 
anodyne  and  antispasmodic  elfcets.  He  subsequently 
recommended  an  apparatus  for  the  use  of  the  vapor, 
which  was  emplo3'ed  b}'  other  surgeons  in  Europe, 

* Virginia  Med.  Monthly,  Richmond,  Oct.  1884,  p.  3G1. 

jCompt.  Rendu,  de  1’  Acadeinie  des  Sciences,  Feb.  1,  1847. 

I Gazette  Medicalc  de  Paris,  1847. 

II  Recherches  pratiques  et  physiologiques  sur  1’  etherization. 
St.  Petensburg,  1847. 
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cliielly  by  M.  Siinonin,  of  Nancy,  France.*  M.  Pon- 
cet  in  a late  nnniber  of  the  “ Lyons  ]\[c(lical,”f  states 
that  there  is  no  clinical  record  of  rectal  aimesthesia  from 
the  time  of  Simonin’s  employment  up  to  the  year 
1884.  In  Sweden,  however,  according  to  Dr.  Axel 
Iversen,  of  Copenhagen,  the  vapor  of  ether  was  used  b}" 
the  rectum  to  ])roduce  insensibility.  This  statement 
w:is  made  to  Dr.  Daniel  Molliere,  who  began  ex[)eri- 
menting  in  March,  1884.  His  lirst  case  was  that  of  a 
young  woman,  aged  twenty,  14)011  whom  he  Avas  to 
operate  for  the  removal  of  a tumor  of  the  jiarotid  gland. 
The  ether  itself  was  injected  into  the  rectum  by  means 
of  a patent  atomizer.  The  anesthetic  was  absorbed 
slowly,  it  being  ten  minutes  before  the  patient  showed 
signs  of  incoherency  ; a few  drops  of  the  ether  Avas  placed 
upon  a napkin  and  held  to  the  patient’s  nose,  Avhen  she 
at  once  fell  into  a deep  sleej),  and  the  operation  AA\as 
performed  Avithont  dilliciilty;  vomiting  folloAved.  In 
the  next  case  the  ethereal  vapor  Avas  introduced  into 
the  body  b}'  Avay  of  rectum,  the  free  end  of  an  india 
rubber  tube  attached  to  a jar  placed  in  a vessel  contain- 
ing AAuiter  heated  to  a temperature  of  about  100°  Fah. ; 
the  ether  rapidly  boiling,  delivered  the  vapor  into  the 
loAver  boAvel,  and  in  five  minutes  the  patient  Avas  almost 
ready  for  the  opei’ation.  This  being  for  the  remoA^al  of 
a tumor  from  the  antrum  of  Highmore,  Avas  the  lirst 
face  ojieration  recorded  under  the  new  method;  and  its 
value  may  be  seen  at  once,  no  amesthetic  nai)kin  or  cone 
being  in  the  Avay  of  the  operator.  The  recovery  from 
insensibility  Avas  Avithoiit  the  usual  nausea.  Four  other 
successful  cases  are  reported  by  Dr.  Molliere.  Stimu- 
lated by  the  exiierience  of  Dr.  Molicre  in  the  induce- 
ment of  ana*sthesia  by  the  absorption  of  ether  vapor 
by  the  rectum.  Dr.  Yon  Starke  also  reports  a successful 
case.  (AViener  Med.  Wochenschrift,  Nov.  29,  1884.) 

Dr.  Wm.  T.  Bull, of  NeAv  York,!  reports  seventeen  cases 

*Stille,  Tlierapeutics,  4th  Ed.  1874,  quotes  Constatts  Jahr- 
buch,  1847,  p.  190. 

f Lyons  Medical,  ^larcli  30,  1884. 

f Medical  Record,  May  3,  1884.  NeAV  York. 
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where  etlierization  1>3'  the  rectal  method  was  emplo^'ed 
ill  his  service  as  surgeon  to  the  New  York  and  St.  Luke’s 
hospitals.  The  patients  were  pre[)ared  for  the  admin- 
istration withholding  food  for  several  hours,  and 
in  one  or  two  instances  eneinata  were  given  to  cleanse 
out  the  lower  bowels;  vomiting  occurred  in  most  cases, 
and  loose  stools  were  common,  twice  accompanied  with 
blood.  One  patient,  a bo_y  of  sixteen,  was  seriously 
affected;  after  twenty-five  minutes  etherization  was  pro- 
duced the  breathing  became  stertorous,  the  face  cyanotic, 
the  pulse  feeble,  and  the  body  cold.  Jt  was  only  after 
active  medical  treatment  and  hot-air  bath  that  con- 
ciousness  gradually  returned.  Dr.  Bull  found  that  the 
distension  of  the  bowel  by  gas  was  not  complained  of  by 
the  patient,  nor  as  a rule  did  it  cause  the  straining  which 
would  be  expected.  The  quantit}-  of  liquid  ether  used 
was  carefull}''  noted,  being  from  two  to  six  ounces,  the 
average  being  about  three  ounces;  but  owing  to  the 
vapor  frequently  escaping  from  the  bowel  by  the  side 
of  the  tube,  it  was  diflicult  to  determine  the  exact  quan- 
tit}'  absorbed  by  the  s^'stem.  The  serious  irritation  of 
the  bowel  is  a great  objection  to  this  form  of  etheriza- 
tion, and  Dr.  Bull  believes  that  in  children,  or  weak 
adults,  this  might  prove  dangerous.  He  docs  not  agree 
withM.  Molliere’s  statement  that  this  method  suppresses 
the  period  of  excitation  ; and  his  experience  shows  him 
that  it  requires  a much  longer  time  to  produce  complete 
insensibil}"  than  is  common  with  the  usual  ‘‘  towel-cone” 
style  of  administration  of  ether,  and  the  latter  method 
had  to  be  supplemented  to  the  rectal  mode  before  per- 
fect amesthesia  could  be  produced. 

Dr.  Geo.  F.  Shrady,*  of  New  York  city,  reports  live 
cases  in  the  Presbyterian  and  St.  FT-ancis  hospitals  to 
have  been  extremeh’  satisfactory. 

Dr.  James  B.  IDinter,!  of  New  York,  believes  that  it 
promises  to  effect  a radical  im[)rovement  in  the  method 
of  administering  ether.  Di  his  six  cases  successfully 
treated  he  found  little  or  no  period  of  excitement,  and 
diarrhma  or  vomiting  in  but  one  case. 

* New  York  Medical  Record,  May  3,  1884. 

f Op.  cit.,  vide  supra. 
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A letter  from  Dr.  Itobert  F.  Wier,*  of  New  York,  re- 
lates to  the  particulars  of  two  cases  which  are  bj  no 
means  as  satisfactory  as  those  before  stated.  One  case, 
a boy  fourteen  years  of  age,  could  not  be  made  insensible 
after  fifteen  minutes’  use  of  the  ether  per  rectum,  and 
the  ordinary  inhaling  cone  was  finally  resorted  to.  The 
other  case  was  a robust  child  eight  months  old,  on  whom 
the  operation  for  the  cure  of  hare-lip  was  performed. 
The  patient  came  readily  under  the  influence  of  the 
ether  vapor  in  three  minutes,  with  less  than  two  ounces 
of  the  amesthetic  being  employed.  No  struggling  oc- 
curred, and  the  operation  was  concluded  with  but  slight 
haemorrhage.  The  child  seemed  a little  depressed  after 
the  operation,  but  under  the  use  of  stimulants  and  dry 
heat,  reaction  was  established.  During  the  night  it  had 
several  large  and  bloody  discharges,  and  died  the  fol- 
lowing mornino;.  Dr.  Wier  calls  the  attention  of  the 
profession  to  the  danger  of  inflammation  of  the  lower 
bowel,  which  he  thinks  is  likely  to  occur  at  any  time. 

Dr.  xV,bner  Post,  of  Boston, -j-  was  at  first  verj^  favora- 
bly impressed  with  the  results  of  three  cases  of  etheri- 
zation b\' this  method;  but  further  experience  has  led 
him  to  modify  somewhat  his  favorable  opinion.  ITe  found 
that  insensibility^  had  been  occasionally’  so  profound  as 
to  cause  anxiety,  and  bloody’  passages  occurred  more 
frequently  than  was  desirable. 

Dr.  F.  H.  Gray, I of  Houston,  Texas,  details  the  pro- 
ceeding in  one  case  where  the  rectal  method  was  em- 
ployed by"  him  with  marked  good  effect. 

In  August,  1884,  Dr.  J.  W.  Carhart,||  of  Lampasas, 
Texas,  used  this  method  on  a boy  of  nine  y’ears  old  for 
the  purpose  of  using  an  exploring  needle  in  the  deep 
muscles  of  the  thigh.  The  ])atient  was  profoundly"  an- 
snsthetized  in  one  minute,  being  slightly  excited  and 
suffering  but  slight  pain  in  the  abdomen.  One-half  ounce 
of  ether  was  used,  and  no  vomiting  or  diarrhma  occurred. 

*New  York  Medical  Becord,  May  3,  1884. 

f Boston  Med.  and  Surg.  Journal,  ^lay  8,  1884. 

4 Texas  Courier  Record  of  IVIedicine,  June,  1884. 

I Texa.s  Courier  Record  of  Medicine,  August,  1884. 
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Dr.  D.  K.  Sliuto,  of  Wasliiipr^ton,  D.  C.,  in  the  Medical 
llecord  of  flune  7,  1884,  recites  his  exjierience  in  two 
CRses  ot  rectal  etherization.  The  first  Avas  a successful 
case  with  no  special  i)oints  of  interest,  free  from  danger- 
ous symptoms  and  unpleasant  sequehe.  The  second 
case  had  a considerable  iieriod  of  excitement  during  re- 
covery from  the  elfects  of  the  ether,  singing,  talking 
loudly,  etc.  dhie  patient,  a very  old  negro,  was  in  a 
condition  which  naturally  made  the  operator  hesitate 
about  ami'sthetizing  him,  being  possessed  of  a weak, 
rapid,  and  irregular  fatty  heart.  After  beginning  the 
administration  of  ether  by  this  method,  the  usual  symp- 
toms followed — excitement,  full  How  of  saliva,  slight 
distention  ol  the  abdomen,  small  amount  of  vomiting, 
and  slight  acceleration  of  respiration.  The  important 
point  was  this,  as  stated  before — the  heart  action  was 
veiy  bad  ; but  as  the  influence  of  the  ether  per  rectum 
became  manifest,  the  pulse  apjiroached  a normal  basis, 
became  quite  regular,  slow,  full,  and  strong,  and  main- 
tained this  condition  throughout. 

In  a case  of  rectal  etherization,  vvhich  occurred  in  the 
hosiiital  service  of  Dr.  Wm.  Pierson,*  of  Orange,  N.  J., 
the  jiatient  answered  questions  in  a veiy  rational  man- 
ner during  the  oiicration,  but  felt  no  pain  from  the 
amputation  of  the  linger  which  had  been  ])erformed. 
It  was  followed  by  severe  and  distressing  symptoms. 
Several  hours  after  the  operation  he  began  complaining 
of  violent  colicky  jiains  in  the  abdomen,  and  immediatel}' 
commenced  vomiting,  throwing  up  food,  which  he  had 
just  previously  taken,  accompanied  by  blood,  and  a 
large  bloody  stool  was  i)assed.  The  iiain  increased  to 
a great  extent;  bloody  evacuations  from  the  mouth  and 
rectum  became  more  frequent,  and  finally  all  that  passed 
from  both  sources  consisted  of  pure  blood,  and  the 
patient  was  naturally  greatly  jirostrated.  These  serious 
symptoms  continued  for  about  thirty-six  hours  after  the 
administration  of  the  ether,  forcibly  suggesting  a fatal 
result;  forty-eight  hours  after  the  operation,  the  system 
began  to  rally.  Not  until  the  fourth  day  after  the 
etherization  did  the  recovery  seem  probable.  Every- 


* Medical  News,  July  19,  1884. 
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thino;  tliat  medical  attention  and  careful  nur.sino’  could 
do  to  pri)cure  recovery  or  even  an  amelioration  of  the 
dangerous  symptoms,  was  faithfully  tried ; had  not  the 
patiemt  heen’situated  where  all  means  could  be  employed 
to  save  his  life,  the  case  would  probably  have  been  re- 
corded as  one  of  deatli  from  rectal  etherization  The 
l)atient  was  a man  of  excellent  ])hysi(iue,  and  there  was 
no  reason  to  su[)j)Ose  that  anything  but  the  ether  vaj)or 
per  rectum  brought  about  tiie  dangerous  condition  de- 
sciibed. 

Dr.  .John  S.  Miller,  of  rhiladel[)hia,*  read  before  the 
riiiladelphia  County  Medical  Society,  , I une  1 1,  1884,  a 
I'eport  of  four  cases  of  etherization  by  the  rectum,  the 
last  one  being  an  experimental  one  upon  a friend.  The 
following  is  the  full  rei>ort  of  the  cases,  with  remarks  l)y 
Dr.  Millerrt 

‘'In  two  of  these  cases  tlie  mucous  membraue  of  the  bowel  was 
prepared  for  its  respiratory  function,  as  it  ought  to  have  been 
in  all,  by  a restriction  of  diet  and  the  use  of  pui-gatives.  No 
preliminary  hyi)odermics  were  used.  The  method  of  adminis- 
tering the  ether  was  simple.  A delinite  quantity  placed  in 
a bottle  fig  (only  partially  Idling  it),  was  vaporized  by  a water- 
bath  at  130%  and  the  vajjor  conducted  to  the  rectum  by  a I'uh- 
her  tube,  terminating  in  a reenrrent  catlieter,  the  free  or  recur- 
rent end  being  closed  by  pressure  of  the  thumb  during  the 
inllation  of  the  bowel ; the  expiratory  act  was  pei’formcd  by 
removing  this  i)ressure,  and  removing  the  water-bath. 

The  first  case  was  one  for  minor  operation,  demanding  only 
primary  ame.sthesia.  This  i)atient  had  not  been  prepared,  and 
sufficient  i>recaution  was  not  taken  against  the  introduction  of 
ether  vapor  in  too  great  a quantity,  and  of  li(iuid  ether,  by  an 
overboiling  in  the  apparatus.  Almost  immediately  he  com- 
plained of  burning  and  tenesmus,  theabdomen  became  promidly 
and  greatly  distended,  and  tliere  were  colicky  ])ains.  In  about 
one  minute  he  mded  tlie  taste  of  ether.  A iiortiou  of  the  vapor 
was  allowed  to  escajje,  and  no  more  was  given.  The  pain  ceased, 
intoxication  soon  began,  and  in  six  minutes  he  was  sufficiently 
amesthetized  for  oi)eration.  The  pvdse  was  full,  and  resiiii’ation 
was  easy.  Two  minutes  later  he  returned  to  consciousness,  but 
seemed  dazed.  Tlie  struggling  had  been  trilling.  There  was 

* Philadelphia  IMedical  News,  .July  11),  1884,  but  made  in 
Maryland. 

f See  Dr.  Millei  's  remarks  in  closing  discussion.  Proceedings, 
Philad.  Co.  Med.  Soe.,  ])age  379.  Vol.  iv. 
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no  vomiting,  and  no  diarrlicna  followed.  One  ounce  of  ether 
was  used. 

The  second  patient  wa.s  an  adult  male,  from  whom  T removed 
an  exostosis  of  the  vomer — an  operation  requiring  full  anajsthe- 
sia.  In  this  case  a sufficient  laxative  had  been  given  the  pre- 
vious night.  Two  hours  before  the  operation  he  had  been 
allowed  an  ordinary  breakfast.  This  patient,  too,  experienced 
a prompt  burning  and  discomfort  in  the  rectum,  but  at  no  time 
great,  and  soon  ceasing.  Ether  was  tasted  in  about  two  minutes, 
and  noted  on  the  breath.  The  abdomen  seemed  di.stendetl,  and 
some  cramp-like  pains  were  ex])erienced.  A considerable 
amount  of  vapor  was  then  allowed  to  escape — with  instant  re- 
lief. After  waiting  two  minutes  without  the  develoi)ment  of 
further  phenomena,  a somewhat  less  amount  of  vapor  was  intro- 
duced, and  (the  catheter  being  withdrawn)  was  left  for  gradual 
absorption.  The  stage  of  exeitement  was  short,  marked  by  a 
j)leasant  delirium,  and  without  motor  activity.  Full  anaisthesia 
was  obtained  in  eleven  minutes  from  the  first  introduction  of 
the  ether  va])or,  and  was  perfectly  maintained  during  the  eight 
minutes  of  oi)eration.  Escape  of  the  residual  vapor  was  secured 
by  a geutle  kneading  of  the  abdomen,  and  .separation  of  the 
nates.  The  posterior  nares  not  having  been  plugged,  consider- 
able blood  regiirgitated  froiii  the  stomach  after  operation.  This 
vomiting  cannot,  with  any  certainty,  be  attributed  to  the  ether. 
No  diarrhoea  followed.  An  ounce  and  a half  of  the  amesthetic 
was  used. 

The  third  patient,  also  an  adult,  robust  male,  was  subjected 
to  acupressure  of  the  internal  saphenous  vein,  with  destruction 
by  means  of  Vienna  pa.ste  of  several  neighboring  vessels — an 
operation  also  requiring  full  anaisthesia.  lie  had  received  a 
laxative  the  day  before,  and  an  enema  on  the  morning  of  opera- 
tion, and  had  taken  a moderate  breakfast.  The  sensation  of 
warmth  and  tenesmus  was  immediate,  but  soon  ceased.  The 
abdomen  became  di.stended,  and  he  complained  of  epigastric 
])ain.  A partial  esca])e  of  vapor  was  permitted,  and  he  had 
instant  relief.  A few  minutes  later  the  bowel  was  again  in- 
flated, and  the  tube  withdrawn.  Enough  vapor  remained  after 
withdrawing  the  tube  to  produce  complete  anajsthesia  in  a total 
of  fifteen  minutes,  and  no  further  introduction  was  reejuired  to 
maintain  it.  There  hail  been  almost  no  stage  of  excitation,  and 
no  other  phenomena  than  an  immoderate  laughing.  He  re- 
covered promptly.  No  vomiting  or  diarrhoea  followed.  A little 
less  than  two  ounces  of  ether  were  used. 

The  fourth  case  was  that  of  a medical  gentleman  in  good 
health,  whose  love  of  science  led  him  to  volunteer  a passive  part 
in  these  experiments.  This  time  the  bowel  had  not  been  pre- 
])ared,  although  an  ordinary  movement  had  taken  place  five 
hours  previously.  On  introducing  the  vapor,  there  were  slight 
burning  and  tenesmus,  but  no  cramps.  Intoxication  was  soon 
induced,  and  the  doctor  seemed  most  of  all  to  enjoy  the  pro- 
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coedings.  I’ulse  and  respiration  were  normal.  lively  peri- 
stalsis now  ]>nt  an  end  to  this  mode  ol’  administration,  and 
terminated  the  ex])erimeiit. 

Tlie  only  reason  for  <pioting  this  case  is  tlie  evidence  it 
furnishes  for  the  necessity  of  preparing  the  bowel — a necessity 
which  excludes  this  method  of  etlierization  from  our  resources 
in  accident  and  emergency  cases. 

This  ca.se  completes  the  four. 

Some  question  having  arisen  as  to  whetlicr  the  vapor  really 
Joes  pass  the  ileo-ctecal  valve.  T deemed  this  a subject  for  legiti- 
mate vivisection,  and,  etherizing  a cat  per  i-eetum,  o])ened  the 
abdominal  cavity,  and  noted  that  the  small  intestine  was  as 
greatly  distended  as  the  large. 

In  this  method  of  etherization,  the  most  obvious  advantages 
are  as  follows ; 

1.  Dyspnoea  is  avoided,  and  the  i)atient  is  saved  from  the  anx- 
iety due  to  a sense  of  impending  sulfoeation. 

2.  There  is  avoided  the  danger  of  simnltaneous  ii’ritation  of 
the  superior  laryngeal  and  pneumogastric  nerves  at  the  pei‘ii)h- 
ery — these  irritations  neutralizing  each  other  in  the  resj)iratory 
centre,  and  suspending  res2)iration  entirely. 

3.  The  danger  of  asi)hyxia  is  lessened — the  patient  not  being 
drowned  in  his  own  nuieus,  and  the  integrity  of  the  pnlmonary 
mneous  membrane  as  anorgan  of  gas  exchange,  is  preserved.  Of 
conrse,  some  vapor  tinds  itself  in  the  lungs,  and  acts  there  as  a 
local  irritant — elimination  bemg  by  that  channel.  But  the  quan- 
tity is  not  great,  and  does  norconstitute  a source  of  daiiger.  In 
the  cases  rei)ortfcd,  the  increase  in  seci-etion  was  too  trilling  for 
discovery. 

4.  The  stage  of  excitation  is  therefore  not  prolonged  by  the 
struggles  for  breath.  In  general,  it  may  be  said  that  the  deli- 
rium of  any  alcoholic  intoxication  is  a ])1easant  and  good-natnred 
one,  unless  the  patient  is  crossed — as  he  certainly  feels  himself 
to  he  when  a wet  towel  is  pressed  over  his  face. 

5.  Nourishment  may  be  taken  before  operation  to  sustain  the 
powers  of  life,  and  lessen  the  dangers  from  shock. 

fi.  Beturn  to  con.scionsness  is  prompt — this  stage  not  being 
prolonged  by  carbonic  acid  ])oisoning. 

7.  The  ame.sthetic  .seems  as  readily  sus])ended  as  by  the  ordin- 
ary method — the  bowel  being  prom2)tly  emptied  by  gentle  ma.s- 
sage. 

8.  Bconomy  in  ether  is  an  advantage  hardly  to  be  mentioned 
with  more  important  considerations. 

The  more  obvious  disadvantages  aie  : 

1 . I he  e.xposure  of  i>erson  ixsinircd — the  abdomen  being  neces- 
Barily  under  ob.scrvation,  even  if  the  catheter  be  inserted  under 
cover. 

2.  More  judgment  and  experience  ai  c required  in  the  adminis- 
tj-ation,  than  by  the  ordinary  method — overboiling  in  Ihe  apjta- 
ratus,  and  too  much  distention,  being  both  jtainfnl  and  highly 
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dangerous.  The  warning  to  cease  is  sndden,  and  must  he  im- 
mediately obeyed. 

3.  Just  as  the  other  mode  is  inconvenient  in  oral  surgery,  so 
in  perineal  operations  is  the  apparatus  needed  for  this  method, 
in  the  way. 

4.  In  abdominal  surgery,  or  if  there  be  marked  intestinal 
lesion,  this  mode  is  contra-indicated. 

5.  The  inapplicability  in  cases  of  accident  and  emergency, 
when  time  cannot  be  allowed  to  prepare  the  bowel,  has  already 
been  mentioned. 

6.  Diarrhoea  has  been  noted  in  seven  out  of  the  thirty-seven 
cases  on  record,  though  in  none  of  mine. 

I believe  this  se(iuel  is  diie  to  preexisting  intestinal  lesion,  to 
the  lack  of  preparation,  to  a too  great  distention  of  the  bowel, 
or  to  the  accidental  introduction  of  ether  in  liquid  form.  Fur- 
thermore, my  method  has  differed  from  that  of  other  experi- 
menters in  this  respect,  that  instead  of  allowing  the  vapor  to 
remain  indelinitely,  1 secured  a constant  change  by  using  a re- 
current catheter,  and  introducing  a certain  (inanity,  or  permit- 
ting it  to  escape,  as  indicated. 

Other  i)oints  of  advantage  and  disadvantage  may  occur  in 
later  experience,  and  to  other  observers,  and  new  dangej  s may 
be  discovered.  But  I am  convinced  that  this  method  is  worthy 
of  further  trial,  and  will  find  its  place  in  surgery,  fulfilling  it» 
own,  though  not  all,  indications.  Like  all  else  in  thera])eutics, 
it  must  pass  through  the  stages  of  bungling  use,  condemnation, 
and  revival. 

Fig.  1. 


C.  I.KNTZ.  l*hiU. 


Dr.  Miller,  form  of  apparatus,  see  Fig.  1,  which  ho  had  had 
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made  by  C/'harles  TiCntz  & Sons,  No.  27  South  Tenth  Street,  for 
this  purpose.  It  consists  simply  of  a water-bath,  a graduated  bot- 
tle provided  with  a funnel  and  valve  for  poiiring  in  the  ether,  and 
a supplj'^-pipe  for  conducting  vapor  to  the  rectum.  This  tube 
terminated  in  a straight  recui  rent  catheter,  the  exhaust  channel 
of  which  is  controlled  by  a valve.  The  catheter  is  furthermore 
provided  with  a movable  collar  for  pressure  against  the  anus 
— it  having  been  found  that  the  vapor  tends  to  escape  by  the 
tube. 

The  following  are  Dr.  IMiller’s  conclusions  which  he  kindly 
sent  to  me  January  7,  1885  : 

I am  unable  to  add  further  data  to  the  subject  of  rectal  ether- 
ization. To  attempt  to  strike  a balance  of  the  same  I deem  as 
yet  premature.  The  mechanical  dangers  of  over-distention,  the 
difficulty  of  em})tying  the  bowel  of  vapor,  when  a suspension  of 
the  anassthetic  is  desired,  and  the  greater  caution  needed  in  the 
administration — all  these  points  I have  already  mentioned  in 
my  paper.  There  are  only  a few  points  to  'which  I would  fur- 
ther allude,  viz.: 

First,  as  to  rate  of  elimination  : This  taking  place  by  the 
lungs,  no  matter  how  introduced,  would  be  more  rajiid  than 
when  the  agent  is  inhaled,  inasmuch  as  by  the  new  method,  the 
pulmonary  mucous  membrane  is  preserved  intact,  and  therefore 
more  capable  of  osmotic  function  than  if  bathed  in  mucus  as 
by  the  ordinary  way. 

A more  serious  objection  has  not  yet  been  referred  to — one 
based  upon  theoretical  considerations.  The  experiments  of  Paul 
Bert — now  already  classics,  have  demonstrated 

1.  That  the  degree  of  anaesthesia  depends — not  upon  the  abso- 
lute amount  of  the  agent  used,  but  upon  the  percentage  in  the 
blood,  and  therefore  on  the  tension  of  the  vapor  in  the  atmos- 
phere inhaled. 

2.  That  the  percentages  needed  to  suspend  respectively  the 
functions  of  animal  and  organic  life  bear  a definite  ratio  to  each 
other  ; a ratio  constant  for  each  of  the  known  anaesthetic  agents, 
and  for  species  of  animals  and  for  each  human  individual.  All 
between  the  two  iiercentages  mentioned,  is  termed  the  manage- 
able zone. 

3.  That  most,  if  not  all,  the  undesirable  effects  of  an  anrcs- 
thetic,  are  due  to  leaving  this  zone. 

4.  That  the  greatest  safety  is  therefore  in  mixing  the  cases 
beforehand,  as  has  long  been  done  by  Mr.  Spencer  Wells. 

If  now,  ether  bo  given  by  the  rectum,  it  will  bo  readily  seen 
that  the  gauging  can  only  be  by  absolute  (juantity,  and  not  by 
the  percentage  actually  in  the  blood.  We  could  never  know 
how  near  this  zone  is  to  being  exhausted.  To  my  mind  this  is 
the  most  serious  objection  that  can  be  offered. 

Dr.  Frank  Foster,*  in  the  New  York  Medical  Journal, 

*New  York  Medical  Journal,  May  24,  1884. 
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tions  a fatal  case,  that  of  a Avoman  in  ordinary  licalth,  to  wlioni 
ether  was  ^riven  for  a minor  operation  and  in  whom  the  amopsy 
kihowod  a condition  of  acnte  ulceration  not  only  of  the  whole 
large  intestine,  hut  also  of  the  lower  portion  of  the  small  intes- 
tine.” 

To  these  cases  Dr.  Win.  11.  Coggeshall  reports  two, 
or  rather  I should  say  only  one,  as  the  first  whom  he 
attempted  to  anesthetize  by  this  inetliod,  for  some 
reason,  did  not  come  under  tlie  intliience  of  the  ether. 
He  was  called  u})on  to  amputate  the  crushed  finger 
of  a colored  boy  about  fourteen  years  old,  and  en- 
deavored to  improvise  an  apiiaratus  by  means  of  a two 
feet  rubber  tube  with  rectal  metal  tip  attached, a plain 
six  ounce  bottle  half-filled  with  ether  with  a short  nu*- 
tallic  tube  running  through  the  cork,  and  a tin-pail  of 
hot  water.  lie  fastened  the  ])lain  end  of  the  rubber 
hose  firmly  to  the  metal  tube  in  the  cork,  cemented  the 
cork  into  the  neck  of  the  bottle  of  ether,  and  placed  the 
latter  into  the  pail  of  water  at  a temperature  of  about 
140°  Fall.  After  properly  inserting  the  rectal  tube  he 
awaited  develo])ments,  which  did  not  exactly  proceed 
as  he  had  confidently  expected.  After  about  fifteen 
minutes  of  waiting,  the  nearest  the  boy  came  to  even  a 
condition  of  excitement,  was  to  laugh,  and  say  he  felt 
‘‘funny'.”  lie  could  hardly  continue  him  on  his  feeling 
of  enjoyment  much  longer,  as  the  ether  was  about  evap- 
orated. Chloroform  by  inhalation  was  em|)loyed  finally, 
which  naturally  jiroduced  a condition  of  insensibility  in 
even  quicker  time  than  is  usual.  Within  a very  few 
minutes  after  beginning  the  rectal  process,  the  ether  was 
smelt  on  his  breath  ; but  as  the  doctor  could  smell  it 
anywhere  in  the  room  and  taste  it  in  his  own  mouth,  he 
did  not  look  upon  that  as  in  any  way  a diagnostic  sign. 
No  doubt  most  of  the  vapor  escaped  by  the  side  of  the 
rectal  tube  and  also  through  the  cork. 

There  Avas  a slight  swelling  of  the  abdomen.  The 
only  mention  of  an  instance  similar  to  this,  which  he 
was  able  to  find  is  where  Dr.  Frank  Foster*  notes  a case 
in  which  the  rectal  administration  failed  utterly,  al- 
though the  trial  was  ])rolonged  for  twenty  minutes,  at 

* Editorial  New  York  Medical  Journal,  IMay  24,  1884. 
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the  end  of  which  time  the  patient  was  as  wide  awake 
as  at  the  start,  and  the  attempt  had  to  be  abandoned. 

His  second  case  was  that  of  a negro  woman,  upon 
whom  he  had  several  times  opened  recurring  deep  ab- 
scesses due  to  an  inherited  blood  taint.  Up  to  this  last 
occasion  he  had  always  given  her  chloroform  when  he 
used  the  knife,  as  she  was  one  of  the  nervous  and  hys- 
terical kind  that  bears  [)ain  badly,  and  uj)on  his  explain- 
ing the  method  of  rectal  anaesthesia  she  consented  to 
the  expei-imcnt.  He  used  veiy  much  the  same  appara- 
tus as  before,  it  being  of  his  own  manufacture.  Having 
had  time  to  get  the  bowel  tlioroughly  cleansed  out,  he 
found  verv  little  dilliculty  in  producing  a condition  of 
insensibility,  suflicient  foi'  his  pur[)ose.  Although  it 
was  necessary  in  this  case  to  secure  a very  short  anes- 
thesia, so  far  as  the  operation  was  concerned,  he 
I)ui’posely  prolonged  the  administration  of  the  ether 
for  at  least  (ifteen  minutes,  and  the  same  condition 
might  have  been  secured  for  at  least  half  an  hour. 
There  was  but  little  vomiting  which  occurred  just  be- 
fore insensibility  was  induced.  There  was  some  swell- 
ing of  the  abdomen  and  a small  loose  passage  from  the 
bowels  was  noted  about  an  hour  after  sensibility  re- 
turned, but  th(‘re  was  no  ])ain  complained  of,  and  not 
the  sliglitest  sign  of  the  bloody  dysenteric  evacuation. 
In  short,  it  was  a most  successful  case  of  etherization 
by  tlie  rectum.* 

1 have  now  j)rcseuted  a short  account  of  the  fifty-three 
instances  of  aiuesthesia  by  the  rectal  method  which  J 
have  been  able  to  lindj'  u[)  to  riauuary  1st  of  this  year, 
forty-six  being  in  the  practice  of  our  Anu'rican  sur- 

* .\  munher  of  cases  have  also  been  rei)ortc(l  by  Fiencli  sur- 
geons this  year,  and  e,arefully  written  articles  u])on  this  nietliod 
have  been  presented  .JouriKil  de  iMcdecine  and  Guzetie 

di'Z  llopitanx  as  well  as  in  dillerent  issues  of  tbe  Lyon  Medicalf. 
In  a late  number  of  Lc  rror/rc)<t<  Medicnlc  l\l.  Dubois  gives  an  ac- 
count of  Ins  attempts  to  aua-stbetize  dogs  by  tbe  use  of  cliloro- 
form  vaj)or  lun- recrum.  He  states,  that  altbougb  considerable 
abdominal  tympanism  was  develo])ed  no  signs  of  amestbesia 
preseiite<l  tbemselves. 

t Virginia  IMedical  Moidbly,  October,  1SS4,  ]>.  :J70.  Dr.  Wm. 
11,  ('oggesball,  Kiclinunid,  Va,  and  other  soima-s. 
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geons,  there  probahl}'  having  been  a few  other  cases 
which  have  not  been  pnl)lished,  or  which  being  published 
escaped  notice.  Of  this  number  of  trials  of  the  new 
method,  death  has  resulted  in  two  cases.  Is  not  four 
per  cent,  of  fatal  results  enough,  if  not  to  condemn,  at 
least  certainly  to  make  ns  doubt  the  great  value  of  this 
so-called  novelt}'  ? 

In  a recent  discussion  on  the  subject  of  the  adminis- 
tration of  “Ether  by  the  Rectum”  (New  York  Surgical 
Societ}’’,  Medical  News,  January  10,  1885,  ]).  50),  most 
of  the  surgeons.  Sands,  Bull,  Peters  and  Weir,  ex- 
pressed their  opinion  that  it  was  not  a safe  method,  and 
only  to  be  em})loyed  “ when  it  will  be  surrounded  by 
safe  guards  in  the  administration,  which  would  dei)rive 
it  somewhat  of  its  dangerous  elements;  and  yet  there 
is  a class  of  surgical  cases,  in  which  pro})erly  emi)loyed, 
rectal  amesthesia  has  a u;reat  advantage  over  iidialation. 


THE  ClIIEE  DANGER  FROM  THE  ADMINIS- 
TRATION OF  ETHER  PER  RECTUM. 

The  chief  danger  from  the  administration  of  ether 
per  rectum  has  been  found,  as  has  been  shown  in  the 
rc})ort  of  the  cases  given — first,  the  over  distention  of 
the  bowels  with  the  ether  A'apor,  or  the  tenesmus  with 
bloody  discharges  from  the  rectum  caused  by  fluid  ether 
being  forced  through  the  tube  and  deposited  in  contact 
with  the  mucous  membrane,  producing  freezing  of  the 
parts  and  secondary  inflammation  and  ulceration.  Ex- 
periments have  demonstrated  that  the  cool  rubber  tubing 
which  has  been  employed,  had  a tendency  unless  kept 
warm  by  wrapping  with  cotton  or  felt,  to  produce  a rapid 
condensation  of  the  vapor  driven  ovei’  into  ether  which, 
boils  l>y  the  sim})le  heat  of  the  hand,  or  or  1)G°  F.  The 
temperature  of  the  water-bath  should  not  exceed  108°  or 
105^  F.  If  the  t(‘mi)(‘rature  is  allowed  to  rise  to  120°  or 
180°  F.  the  boiling  becomes  so  active  as  to  drive  over 
fluid  ether. 

Dr.  Ogden  C.  Ludlow,  of  St  Luke’s  Ilosihtal  con- 
trived the  following  sim{)le  and  ingenious  apiiaratus  by 
means  of  winch  Dr.  A.  Peters  w,as  able  to  produce  rectal 
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etherization  and  operate  with  success  in  excision  of  su- 
perior maxilla.  It  is  described  as  follows,  viz.:*  two 
^lass  vials  of  a capacity  of  from  six  to  eight  ounces. 
C)ne  vial,  in  tended  as  reservoir  for  containing  the  sup- 
ply of  ether  in  sufHcient  quantit}-  to  last  throughout  the 
entire  operation,  should  be  marked  with  graduate  lines, 
so  that  the  amount  used  may  be  accurately  measured. 
This  is  connected  with  the  second  vial,  intended  to  be 
used  as  the  vaporizer,  by  a rubber  tube  with  a forciiig 
bulb,  as  in  Davidson’s  syringe.  Yial  No.  2 is  placed  in 
aja  r of  water  with  a thermometer,  so  that  the  water  may 
be  kept  at  the  required  temperature.  To  a curved  glass 
tube  projecting  through  the  stopi)er  of  A ial  No.  2 is  at- 
tached a rubber  tube,  about  two  feet  long  on  the  distal 
end  of  which  is  a nozzle  for  introducing  Avell  into  the 
rectum.  Into  this  rubber  tube,  about  eight  inches  from 
the  nozzle,  is  inserted  a short  glass  tube  from  which  the 
apparatus  can  be  easily  detached  when  the  va[)or  is  not 
needed.  The  glass  also  enables  one  to  discover  when 
fluid  ether  is  driven  through  it.  d'hrough  the  cork 
sto})pcr  of  Yial  No.  2 a second  glass  tube  is  passed, 
which  tube  receives  tlie  ruliber  from  Yial  No.  1,  through 
which  ether  is  fed  as  required  from  the  reservoir. 

\\dien  a suflicient  (piantity  of  vaporized  ether  has 
passed  into  the  rectum,  the  tube  is  slipped  off  from  its 
glass  attachment  near  the  anus  and  left  in  situ. 

The  connection  can  be  ra])idly  reestablished  Avhen 
vapor  is  needed.  Tiiis  tube  left  in  the  lectnm  has  also 
the  advantages  of  affording  a ready  esca})c  fur  any  ex- 
cess of  ether  vapor  which  may  have  been  driven  on,  or 
for  gasses  generated  in  the  bowels. 

The  following  is  Dr.  Ludlow’s  report,  who  had  sole 
charge  of  the  administration  of  the  ether. 

“ May  Ttli,  at  2::)0  p.  in.,  jiatent  ^vas  (.•tlievi/.eil  jier  lectuin,  half 
an  ounce  of  brandy  having  tieen  given  ])ivvionsly.  At  the  be- 
ginning, pulse  104.  One  and  a half  ounces  of  etherwas  tlicn 
forced  into  the  vaporizer.  Within  onc-hal  f a minute  he  tasted 
the  ether  in  his  mouth,  and  was  at  once  seized  with  a desire  to 
evacuate  the  contents  of  Ins  bowels,  although  two  enemata 
had  been  given  him  in  the  morning.  In  live  minutes  the  mus- 
cles of  his  arms  were  relaxed  and  the  conjunctiva  but  slightly 


* Medical  News,  Phila.,  •Ian.  17,  1885,  page  2G3. 
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sensitive.  After  another  minute  he  opened  his  eyes,  spoke,  and 
turned  over  on  the  table.  Another  ounee  of  ether  \vas  then 
forced  over  into  the  vaporizer.  The  ether  cone  was  then  passed 
over  his  face.  He  strugj^led  for  a short  time,  hut  was  com- 
pletely anaesthetized  in  eleven  minutes,  from  the  commence- 
ment, when  the  cone  was  removed.  Ether  was  administered 
per  rectum  for  fifteen  minutes,  when  the  tube  was  disiointed. 
This  was  followed  by  a discharge  of  ether  and  foul  smelling  gas 
through  the  tube.  After  this,  the  tubes  were  connected  for  one 
or  two  minutes  at  a time  ; making  the  total  time  of  actual 
etherization  thirty  minutes.  The  last  charge  of  ether  vapor 
was  given  one  hour  and  thirty-two  minutes  from  the  start,  but 
the  operation  was  not  complete  for  thirty  minutes  more.  At 
the  end  of  two  hours  and  ten  minutes,  the  conjunctiva  became 
sensitive  and  the  arms  commenced  to  stiffen.  Pulse  120,  and 
fairly  strong.  Amount  of  ether  used,  tlu'ce  and  a half  ounces. 

“For  the  second  operation  done  August  27,  1884,  the  ether 
cone  was  a])plied  over  the  face  until  he  came  perfectly  under  its 
influence,  when  it  was  removed.  The  tube  was  then  introduced 
into  the  bowel;  and  lectal  etberization  was  employed  through- 
out the  time  of  the  oi)eration.  The  apparatus  usecl  at  the  New 
York  Hospital  was  extemi)orized  from  the  juaferials  at  hand, 
and  was  by  no  means  as  complete  as  the  one  described  above. 
It  answered  the  puri)ose,  however.  Patient  was  anaesthetized 
in  one  hour  and  a half;  only  three  ounces  of  etiier  were  used, 
and  this  only  for  a few  minutes  at  a time,  connecting  the  appa- 
patus  only  when  the  effect  of  the  aiuesthetic  seemed  to  be  i>ass- 
ing  off.” 


THE  OLD  ANALSTIILTICS. 

Having  given  in  onr  general  resnnie  a vimt  favorable 
opinion  of  coca,  and  its  prejearations,  as  well  as  tlu'  new 
local  ainesllieLie,*tlie  liydroehloi-ate  ol'  cocaine,  1 must 
now  state  wlieiann  tin;  new  agent  has  failed  to  [)erform 
all  that  was  exp(‘ete(]  of  it. 

h’ii'st,  the  local  ana*sthe1i(^  upon  the  skin  or  on  an}' 
part  <d‘the  body  eo\ered  by  skin  as  on  tumors,  or  on 
th(!  ear  wliei’C  there'  has  bee'ii  no  perfoi'ations  or  abrasion 
of  the  skin  or  membrana.  tympani  'Ao  as  to  ex[)ose  the 
mneons  membi'ane. 

Second , in  gA  ineeology.  I n t his  department  it  has  but 
as  vet  luul  a ver\  limile'd  successful  ai)i)lieat  ion,  and  has 
in  s(A'era.l  instances  faih'd  to  i)roduee  sullieient  deep 
se.'ded  bu'al  ana'sMn^sia,  <‘xeept  by  hyieodermie  injection, 
and  <'V(‘ii  when  this  is  I'lnployed  the  area  im])ressed  has 
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been  ver}'  limited  unless  more  than  one  injection  is  em- 
ployed. 

In  ophthalmology,  dilatation  of  the  pupil  ad  maximum 
was  not  produced  svhen  desired  in  every  patient;  it  can- 
not take  the  place  of  atropia  or  eserine  in  examinations 
of  the  eyes  to  correct  abnormal  conditions,  fitting  of 
glasses,  etc. 

In  deep-seated  operations  on  the  eye  it  has  not  been 
in  all  cases  as  satisfactory  as  the  bromide  of  ethyl,  or 
Squibb’s  ether.  The  hyi)odermic  injection  of  the  orbital 
tissue  has  been  at  times  attended  with  abscesses  and 
other  disastrous  consequences,  and  even  in  cataract 
operations  it  hinders  the  expulsion  of  the  lens. 

In  the  excitement  over  the  new  local  anaesthesia  we 
must  not  forget  our  old  and  well-tried  friends,  nitrous 
oxide  gas  for  dental  operations,  bromide  of  ethyl  for  all 
operations  of  minor  surgery  in  theoflice,  and  (Squibb’s) 
ether  for  prolonged  operations. 

In  a few  rare  operations  the  vapor  of  ether  per  rectum 
may  be  employed  with  advantage,  as  in  cases  of  exci- 
sion of  the  superior  maxilla  ( Medical  Januaiy  10, 

1885).  Dr.  George  A.  Peters,  of  New  York,  found  that 
the  administration  of  the  ether  by  the  rectum  in  two 
operations  on  the  superior  maxill'a,  performed  upon  a 
single  patient,  was  eminentl.y  satisfactory.  The  patient 
was  profoundly  amesthetized,  and  the  anaesthesia  con- 
tinued for  some  time,  but  he  came  out  from  under  the 
influence  of  etlier  with  less  subsequent  annoyance  then 
usually  follows  the  administration  of  this  anmsthetic. 
Dr.  L.  A.  Stimson  devised  an  instrument  for  this  opera- 
tion, consisting  of  a tube  about  the  size  of  a No.  40 
urethral  catheter,  surrounded  at  one  end  with  a large 
sponge  wdth  a rubber  coating,  which  wdien  passed  into 
the  pharynx  prevents  the  flow  of  blood  in  that  direction 
while  the  j)atient  breathes  through  the  tube.  With  lit- 
tle children  chloroform  can  be  employed  with  compara- 
tive safety. 

Chloroform  has  been  found  the  best  anaesthetic  in 
the  army  and  navy  during  war,  and  to  insure  a quiet 
sleep  in  very  severe  and  protracted  operations,  the  ad- 
dition before  inhalation  of  a hypodermic  injection  of 
morphia  from  ^ to  ^ of  a grain. 


74 


APPENDIX  TO  “ TURNBULL’S  MANUAL.” 


There  is  no  aii£esthetic  for  capital  operations  that  can 
take  the  place  of  cliloroform  during  the  intense  heat  of 
the  summer  in  our  far  South  or  in  India. 

Chloroform  should  rever  be  used  in  the  North,  ex- 
cept in  rare  cases,  even  in  England  the  indiscriminate 
use  of  it  is  giving  place  to  pure  ether  or  the  A.  E.  C. 
mixture,  which  is  composed  of  one  part  by  measure  of 
absolute  alcohol  to  two  parts  by  measure  of  chloroform 
and  three  of  ether  “ Squibb’s.”  The  mixture  should  be 
prepared  with  care,  and  never  in*  too  large  quantity 
and  kept  from  the  light  (in  a bottle  with  a glass  stopper 
in  a tin  case). 

When  this  mixture  is  used,  it  must  be  always  well- 
shaken,  for  if  the  ether  or  alcohol  contains  water  there 
is  not  a chemical  but  a mechanical  mixturef  and  the 
chloroform  sinks  to  the  bottom  of  the  vessel,  and  the 
patient  receives  nothing  but  pure  chloroform  during  the 
last  part  of  the  operation.  This  mixture  has  proven 
safer  than  chloroform,  but  not  as  rapid  in  the  produc- 
tion of  insensibility,  and  can  like  ether  be  employed  in  a 
simple  paper  cone  with  a napkin  in  the  inside.  Another 
mixture  which  has  been  found  safe  is  that  of  nitrous 
oxide  gas  and  ether  given  together,  but  it  requires  to  ba 
made  fresh,  and  another  objection  is  the  cost  of  a bulky 
and  expensive  apparatus. 

But  with  all  these  anaesthetics,  precautions  are  neces- 
sary to  be  observed  in  their  administration. 

Phrst.  A very  light  meal  should  be  taken  before  their 
use,  as  a biscuit  or  a cup  of  milk  with  a small  piece  of 
stale  bread,  several  hours  before.  The  pulse,  heart,  and 
secretions  from  the  kidneys  should  always  be  examined 
l>efore  the  operations. 

Second.  All  tight-fitting  garments  or  artificial  teeth 
must  be  removed. 

Third.  Never  give  chloroform  in  any  other  position 
than  that  of  the  recumbent  one,  and  drop  it  on  a flat 
surface  with  abundance  of  air. 

Fourth.  With  ether  and  bromide  of  ethjd  the  anaes- 

* See  Manual  of  Anaesthetics,  Turnbull. 

■I  Op.  cit.  Experiments  in  mixing  these  agents. 
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thetic  has  to  be  crowded  on  the  patient,  with  very  little 
mixture  of  air,  but  never  use  more  than  is  necessary  to 
produce  anaesthesia. 

Fifth.  Notice  the  pulse  and  respiration  and  for  a 
more  full  account  of  all  the  means  used  in  the  adminis- 
tration of  the  anaesthetics  and  remedies  employed  in 
case  of  fatal  narcosis,  cardiac  depression,  or  congested 
lung,  see  Anaesthetic  Manual. 
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